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Officb  op  the  Chief  op  Engineebs, 

United  States  Army, 
Washington^  D.  C,  November  12^  1894. 

Sir:  I  have  the  houor  to  submit  the  accompanying  letter  from  Maj. 
Gha8.  W.  Raymond,  Corps  of  Engineers,  dated  November  9, 1894,  for- 
warding manuscript  of  the  third  volume  of  the  "Index  to  the  Reports 
of  the  Chief  of  Engineers  on  River  and  Harbor  Improvements.^'  The 
preceding  volumes  of  this  work  have  proved  to  be  of  extreme  value, 
not  only  to  officers  of  the  Corps  of  Engineers,  but  also  to  the  legisla- 
tive and  executive  departments  of  the  Government  and  to  civil  engi- 
neers. 

I  beg  to  recommend  that  an  edition  of  1,500  copies  of  the  third 
Yolame  be  printed  at  the  Government  Printing  Office,  and,  to  save 
expense  in  case  further  editions  are  called  for,  that  it  be  stereotyped. 
Very  respectfully,  your  obedient  servant, 

Thos.  Lincoln  Casey, 
Brig.  Oen.j  Chief  of  Engineers. 
Hon.  D.  S.  Lamont, 

Secretary  of  War. 

War  Department, 
WashingtoUj  November  16j  1894. 
Approved. 
By  order  of  the  Secretary  of  War. 

John  Tweedalb, 

Chief  Cleric. 
5 


United  States  Enqinbeb  Offioe, 

Fhiladelphiaj  Pa.j  November  P,  1894. 

General:  I  have  the  honor  to  forward  herewith  the  manuscript  ot 
the  third  volome  of  the  ^<  Index  to  the  Eeports  of  the  Chief  of  Engineers 
on  Biver  and  Harbor  Improvemeuts." 

The  first  yolome,  published  in  ]  881,  covered  the  reports  from  1866  to 
1879,  inclusive,  which  consisted  of  twenty-three  volumes,  containing 
19^143  pages.  The  second  volume,  published  in  1889,  covered  the 
reports  from  1880  to  1887,  inclusive,  which  consisted  of  twenty-seven 
volumes,  cont>aining  21,959  pages.  The  present  volume  extends  the 
work  from  1888  to  1892,  inclusive,  and  covers  twenty- two  volumes,  con- 
taining 17,031  pages.  The  index  now  covers  seventy-two  volumes  of 
reports,  containing  an  aggregate  of  58,133  pages. 

The  plan  followed  in  compiling  the  present  volume  is  essentially  that 
adopted  in  the  second  volume,  except  that  the  "Personal  Index"  and 
the  "List  of  Private,  Corporate,  and  State  Work  on  Rivers  and  Har- 
bors" are  omitted.  Experience  seems  to  have  shown  that  the  former 
18  not  of  sufficient  utility  to  justify  the  great  labor  of  compiling  it,  and 
there  are  practically  no  references  to  extend  under  the  latter. 

An  added  feature  to  this  volume  of  the  Index  will  be  found  in  the 
** Abstract  of  laws  relating  to  Eiver  and  Harbor  Improvements  and 
other  Public  Works  of  the  United  States  from  1790  to  1893,"  which  it  is 
hoped  will  be  found  useful  in  the  investigation  of  the  legal  questions  so 
frequently  arising  in  our  engineering  practice.  The  introduction  to  the 
Abstract  fully  explains  its  scope  and  character  and  the  authorities  upon 
which  it  is  based. 

The  original  compilations  for  this  volume  have  been  made  by  Mr. 
Holden  B.  Schermerhorn,  under  the  supervision  of  Mr.  Louis  Y.  Scher- 
merhom,  civil  engineer,  formerly  United  States  assistant  engineer,  the 
gentlemen  who  rendered  the  same  services  in  the  preparation  of  the 
second  volume.  I  am  indebted  to  both  for  the  faithfulness  and  intelli- 
gence with  which  they  have  executed  the  work.  A  special  acknowl- 
edgment is  due  to  Mr.  Louis  Y.  Schermerhorn,  who  has  given  his  time, 
labor,  and  experience  to  the  Government  without  compensation. 
Very  respectfully,  your  obedient  servant, 

C.  W.  Raymond, 
Major  J  Corps  of  Engineers. 

Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers^  U.  8.  A. 
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The  Jir$t  dMtion,  which  compri§e8  the  main  body  of  the  work,  is  arranged  for  each  tm- 
priwemeni  under  the  following  headings : — 

Appropriations  :  Inclading  an  aggregate  of  all  appropriationB  made  by  Congress 
prior  to  1888,  and  in  detail  appropriations  from  1888  to  and  including 
the  aot  of  Jnly  13,  1892. 

Comhsrcb:  Inclading  only  special  allusions  to  commerce;  routine  commercial  sta- 
tistics required  with  each  annual  report  are  not  included,  as  ihey  ar^  to 
be  found  at  the  end  of  each  report. 

Contracts  :  Including  contracts,  with  prices^  but  not  proposals. 

Enginkers:  Subdivided  as  follows:  (1)  Chief  of  Engineers;  (2)  Boards  of  Engineers^ 
when  any  snch  were  appointed  in  connection  with  the  work;  (3)  Engi- 
neers in  charge;  (4)  Assistants, 

[Estimates  :  Always  incorporated  with  Plans  and  Projects.] 

Legai.  Proceedings  :  Including  proceedings  of  courts,  Department  of  Justice,  etc. 

Legislation  :  By  Congress  or  the  several  States,  except  the  acts  making  appropria- 
tions and  ordering;  surveys. 

[Maps:  Placed  as  a  subheading  under  Surveys  whenever  published  in  the  reports.] 

Obstructions  :  Including  all  artificial  obstructions  to  navigation,  as  bridges,  dams, 
etc. 

Operations:  Including  a  brief  statement  of  the  operations  of  each  year. 

Physical  Characteristics:  Including  references  to  the  physical  geography  of 
localities,  the  gaugiug  of  rivers,  rainfall,  drainage  areas,  etc. 

Plans  :  Including  all  plans  proposed  which  were  not  adopted  by  authority  as  the 
projects  for  the  improvement.    (See  Projects,  below.) 

Private,  Corporate,  and  State  Work  done  on  the  improvement,  as  far  as  men- 
tioned in  the  reports. 

P&OJSCTS :  As  adopted  by  the  engineer  in  charge  or  Boards  of  Engineers,  with  the 
estimated  eost  of  each,  and  such  details  as  are  of  greatest  importance, 
with  full  references  to  the  same  and  to  any  modifications  made ;  together 
with  a  brief  history  of  the  approved  projects  previous  to  1880.  (See 
Flans,  above.) 

SURVST6:  Including  references  to  Examinations  and  Surveys 'made  and  to  Maps 
published  in  the  reports. 

The  indexes  of  Examinations  and  Surveys,  where  no  improvements  have  been 
made,  and  of  Bridges  over  Navigable  Waters,  are  arranged  in  a  somewhat  different 
manner  from  works  of  improvement,  according  to  the  material  on  hand. 

ARRREVIATIONS  AND  REFERENCES. 

The  few  abbreviations  used  (as  M^j.,  Col.,  lin.  ft.,  cub.  yds.,  etc.)  will  be  readily 
understood.  The  references  to  the  Annnal  Reports  of  the  Chief  of  Engineers  are  printed 
with  the  year  (omitting  the  '*18'0  ^^  heavy  face  type,  and  the  page  in  ordinary 
type,  thus :  ''  '86, 1^1.^'  In  the  report  of  1877  the  plan  was  commenced  of  paging 
each  annnal  report  continuously,  regardless  of  volumes,  and  therefore  the  number 
of  the  volume  is  ignored  in  the  references  in  this  Index,  excepting  where  it  is  neces- 
sary to  refer  to  a  report  prior  to  1877,  when  the  volumes  are  indicated  by  the  Soman 
nnmerals,  i,  ii,  iii,  iv. 
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IIsTDEX 

or 
WORKS  AND  SURVEYS  FOR 


IMPROVEMENT  OF  RIVERS  AND  HARBORS. 


AGATE  BAT,  JHIWIir.— Improvement  of. 

(Coutinned  from  Vol.  II,  p.  11.) 

Appropriations. 

18«6-'87 $22,500 

1888 15,000,  '88,  1813. 

1890 25,000,  '90,  2284. 

1892 30,000,  '92,  2125. 

Total 92,500 

List  of  Appropriations,  '90,  2284. 
Contracts. 

1^88.  Thomas  Dwyer,  for  timber  breakwater  conatrnction  at  a  total  of  $12,449, 

'89,  1999. 
1891.    Ci>mpbell  &  McDonald,  for  conatrnction  of  200  linear  feet  of  breakwater 
at  $23,400,  '91.  2487. 
Enirinecrs. 
Chief  of  Exginekrs. 

Reports,  '88,  231;  '89,  268;  '90,  241;  '91,  311;  '92,  296. 
Engineers  in  Charge. 

Maj.  J.  B.  Qninn,  1886-'92.    Reports,  '88.  1812;  '89,  1998;  '90,  2283;  '91,  2486. 
Capt.  W.  L.  Fisk,  1892-'—.     Report,  '92,  2123. 
Operations. 

•  1887-'88.  400  linear  feet  of  east  breakwater  built,  '88.  1812. 
1888-'89.  Breakwater  extension  continued,  '89,  1998. 
1889-'90.  150  linear  feet  of  east  breakwater  built,  '90,  2284. 
1890-'91.  Extension  of  east  breakwater  continued,  '91,  2486. 
1891-92.  Breakwater  extension  continued,  '92,  2124, 
Piiysical  Ctiaraeteristics. 

Description  of  the  locality',  '88,  1812;  '90,  2283. 
Projects. 
By  Maj.  Quinn,  1887,  for  the  construction  of  two  breakwaters  in  Agate  Bay,  1,000 
and  900  feet,  respectively,  and  extending  from  the  easterly  and  westerly  points 
of  the  bay;  the  opening  uetween  the  ends  of  the  breakwaters  to  be  1,340  feet 
and  the  area  inclosed,  109 acres;  estimated  cost.  $213,000,  '87. 1951.  Increased 
in  1888  to  $243,500,  '88,  1812 ;  '89,  1998 ;  '90,  311 
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AHNAPEE  HARBOR.  WIS.— Improvement  oir' 

(Continued  from  Vol.  II,  p.  12.) 

Appropriations. 

1871-*87 $155,000 

1888 5,000,  '88,  1847. 

1890 6,000,  '90,  2339. 

1892....: 7,000,  '92,2185. 

Total 173,000 

LiBi  of  appropriations,  '92,  2185. 
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12  INDEX  OP 

AHNAPEE  HARBOR,  UTIS.— Continned. 

Eoitneers. 

Chief  of  Engineers. 
Reports,  '88,  239;  '89,  278;  '90,  251;  '91,  321;  '92,  307. 

Engineebs  in  Charge. 
Maj .  C.  E.  L.  B.  Davis,  1886  '92.    Reporto,  '88, 1846 ;  '89, 2053 ;  '90, 2338 ;  '91, 2538. 
Maj.  J.  F.  Gregory,  1892-'—.    Report,  '92,  2184. 
Operations. 

1887-'88.  No  operations  pending  the  securing  of  free  wharfage  over  Government 
piers,  '88,  1846. 

1888-89.  In  1889  operations  were  resumed,  it  being  recommended  that  the  proviso 
as  to  free  wharfage  be  omitted  from  futore  appropriations. 
3,496  cubic  yards  rock  and  19,965  cubic  yards  sand  removed  from  the  channel ; 
crib  in  south  pier  reset;  250  linear  feet  south  pier  superstructure  bnilt;  150 
linear  feet  north  pier  extension  completed;  work  done  by  hired  labor,  '89, 
2054. 

1889-'90.  North  pier  extended  50  feet,  and  4.147  cubic  yards  rock  and  5,330  cubio 
yards  sand  removed  by  blasting  and  dredging;  work  done  by  hired  labor, 
'90,  2338. 

1890-'91.  200  linear  feet  of  north  pier  superstructure  built  by  hired  labor;  minor 
repairs  to  south  pier,  '91,  2539. 

1891-'92.  352  linear  feet  of  north  pile  pier  provided  with  sheet  piline;  652  cubic 
yards  rock  and  28,205  cubic  yards  sand  and  gravel  dredged  from  the  channel ; 
all  operations  by  hired  labor,  '92  2185. 
Projects. 

The  original  project  of  1870,  by  Maj.  Houston,  proposed  the  formation  by  pier 
extension  and  dredging,  of  an  outer  harbor  covering  the  mouth  of  Ahnapee 
River;  estimated  cost,  $370,000,  '71,  125;  '72, 118;  '75,  ii,  851. 

In  1873  the  project  was  modified  to  provide  for  the  formation  of  a  small  harbor  at 
the  mouth  of  the  river,  which  might  be  subsequently  utilized  should  the 
larger  outer  harbor  ever  be  requireid;  estimated  cost,  $100,000,  '73,  200;  '76, 
ii,  351. 

In  1875  Maj.  Robert  proposed  the  extension  of  the  piers,  provided  for  under  the 
project  of  1873,  to  the  18-foot  curve  in  Lake  Michigan,  and  the  formation  of 
an  inner  harbor  100  feet  wide  and  12  feet  deep,  extending  from  the  highway 
bridge  to  the  mouth  of  the  river,  at  an  estimated  cost,  in  addition  to  the  pro- 
ject of  1873,  of  $95,000,  or  at  an  aggregate  cost  of  $175,000,  '76,  ii,  346-359; 
increased  by  Board  of  Engineers,  '76,  ii,  346. 

In  1884  the  project  was  modified  by  increasing  the  width  of  entrance  to  the  piers 
to  200  feet,  '85,  1990. 

In  1891  the  estimate  of  1875  was  increased  by  $10,000,  and  $9,000  was  estimated  as 
required  for  completion  of  the  existing  project,  '91,  2539.    Estimate  for  com* 
pletion  increased  in  1892  to  $12,000,  '92,  2185. 
Surveys. 

Maps. 
'88, 1846. 


AlfABAMA  RIVER,  Ali A.— Improveme2«t  of. 

(Continued  from  Vol.  II,  p.  13.) 

Appropriations* 

1878-'87 $145,000 

1888 20,000,  '88,  1188. 

1890 20,000, '90,  1657. 

1892 70,000,  '92,  1421. 

Total 255,000 

List  of  appropriations,  '88,  1188;  '91,  1738. 

Commerce. 

Present  and  prospective  demands  of  commerce,  '91, 1765. 

Engineers. 

Chief  of  Engineers. 

Reports,  '88,  158;  '89,  183;  '90,  166;  '91,  204,  211;  '92,  200. 
Engineers  in  Charge. 

Capt.  R.  L.  Hoxie,  1885-'89.    Report,  '88,  1187. 

Capt.  P.  M.  Price,  1889-^—.    Reports,  '89,  1400;  '90,  1654;  '91,  1738;  '92, 1418. 

A.SS  I  ST  A  NT 

C.  B.  Percy.  Reports,  '89,  1401;  '90,  1655;  '91, 1739. 1764, 1766;  '92,  1419. 
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ALABAMA  RIVER,  ALA.— Continued. 

Operations. 

1887~'88.  1,333  logs  and  snags  removed  from  the  channel  and  533  overhanging 
trees  cut  from  the  banks,  '88»  1188 

1888-'89.  2,200  logs  and  snags  and  one  wreck  removed  from  the  channel;  4,730 
trees  and  stumps  removed  from  the  banks. 

1889-^90.  1,706  logs  and  snags  removed  from  the  channel;  4,111  trees  and  stumps 
removed  from  the  banks;  repairs  to  snagging  plant,  '90,  1656. 

1890-'91.  Snagging  operations  continued,  '91,  1739. 

1891-'92.  962  snags,  25  bowlders,  1,550  cubic  yards  gravel  removed  from  the  chan- 
nel: 2,710  trees  cleared  from  banks,  and  181  linear  feet  of  rock  and  brush  jetty 
built,  '92,  1420. 
Physical  Ciiaracteristics. 

Character  of  the  banks  and  river  bed,  '89,  1400;  '90,  1654;  '91,  1761,  1762. 

Condition  of  the  channel  at  the  various  bars,  islaudp,  and  shoals,  from  the  month 
to  the  junction  of  the  Coosa  and  Tallapoosa  rivers,  '91,  1768. 

Projects. 

By  Capt.  Damrell,  1876,  for  the  improvement  of  the  river  from  its  mouth,  50 
miles  above  Mobile,  to  Wetumpka,  Ala.,  a  distance  of  323  miles;  by  the 
removal  of  logs  and  sua^s,  and  b^  the  construction  of  wing  dams  and  jetties, 
so  as  to  give  a  channel  200  feet  wide  and  4  feet  deep  at  mean  low  water,  at  an 
estimated  coat  of  $229,741,  '76,  i,  498, 507  j  '85,  203. 

In  1891,  the  project  of  1876  having  been  practically  completed  at  a  cost  of  $172,000, 
Capt.  Price  proposed  increasing  the  channel  depth  to  6  feet,  at  an  estimated 
cost  of  $386,251,  '91,  1740,  1765. 

Survevs. 

Examination  for  a  6-foot  channel  from  the  month  to  Wetumpka,  ordered  by  act  of 
September  19,  1890.    Made,  1890,  under  direction  of  Capt.  Price,  '91,  1761. 


ALAFIA  RITER,  FliA.— Examinatioii  of. 
Engrineers. 

ClIlKF  OF  EnOINEKRS. 

Report,  '89,  174. 
Engineer  in  Charge. 

Capt.  W.  M.  Black.    Report,  '89,  1357. 
Assistant. 

D.  B.  Dunn.     Report,  '89,  1358. 
Pliysical  Ciiaracteristics. 
Description  of  the  locality,  '89,  1357. 

Plans. 

By  Capt.  Black,  1889,  for  improvement  of  the  river  by  oarnring  the  channel  depth 
at  the  mouth,  15  (eet  at  low  water,  over  the  shoals  as  far  as  Peru,  by  dredging 
assisted  by  light  wing  dams;  estimated  cost,  $10,000,  '89,  1358. 

Surveys. 

Examination  ordered  by  act  of  August  11,  1888.  Made,  1889,  under  direction  of 
Capt.  Black,  '89,  1357. 


AIiEXAIVD£R  HARBOR,  mo.— (See  Mississippi  River  from  Des  Moines 

Rapids  to  the  mouth  of  the  Illinois  River.) 


ALLEGHEI^Y  R1T£R,  PA.— Improvement  of 

(Continued  from  Vol.  II,  p.  14.) 
Appropriations. 

^879-W l^'fl'^* 

ifioft  5  25,000,  '88,  1680. 

^^^ {  36,000,* '88,  1683. 

.oQft  5  20,000,  '90,  2195, 

^^^ )  35,000,* '90,  2198. 

-«Q0  S  25,000,  '92,  1995. 

^^'^ )  40,000,* '92,  1996. 

Total 352,500 

*For  dam  at  Hem  Island, '86, 1546;  '87,  1812;  '92,  1096. 
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ALLEGHEIVir  RIVER,  PA.-Continaed. 

Contracts. 

1889.  J.  J.  Shipman,  for  dike  construction,  at  $13,784,  '89,  1886. 
Enffliieers. 
Chief  of  Enginkers. 

Reports,  '88,  216;  '89,  251,  252;  '90,  227;  '91,  292;  '92,  280. 
Enoixerrs  in  Charge. 
Lieut.  Col.  W.  E.  Merrill,  187&-'91.    Beports,  '88,  1680,  1682;    '89.  1885.  1887: 

'90.  2194,  2198;  '93,  2363,  2366.  ' 

Maj.  A.  Stickney,  189^-'—.    Reports,  '92,  1992,  1996. 

A  881  ST  ANT. 

J.  W.  Arras.  Reports,  '88»  1681;  '89, 1886, 1888;  '90,  2194;  '91.  2364, 2367:  '92. 
1992. 

lieffal  ProceediniTS* 

Work  at  Corn  planter  Islands  stopped  by  injunction,  '90,  2195;  removal  of  injunc- 
tion secured  by  modification  of  plan,  '91,  2364. 

Commencement  of  operations  on  Uerrs  Island  Dam  delayed  by  suit  brought  by 
riparian  owners,  '92, 1996. 
Operations. 

1887-88.  Dam  at  Corydon  partially  rebuilt,  repairs  to  Six  Mile  and  Nicholsons 
dams,  and  540  tons  rock  removed  from  river  bed,  '88,  1680. 

1888-'89.  No  operations,  '89,  1885. 

1889-'90.  Repairs  to  dams  at  Six  Mile  and  Nicholsons  islands ;  1,739  linear  feet  of 
timber  and  stone  dike  completed  under  contract  at  Red  Bank,  '90,  2194. 

1890-'91.  Dam  at  Cornplanter  Islands  completed ;  50  linear  feet  of  dam  at  Pithole 
built;  236  cubic  yards  rock  used  in  repair  of  dike  at  Rod  Bank,  '91,  2363. 
Site  prepared  for  lock-keeper's  house  at  Herrs  Island,  '91,  2366. 

1891-92.  Dams  at  Hickory  tmd  Pithole  completed ;  repairs  to  dike  at  Red  Bank  and 

dam  at  Nicholsons  Island;  500  cubic  yards  rock  removed  from  bar  at  foot  of 

Pithole  Ripple ;  621  cubic  yards  rook  and  11  snags  removed  between  Kittanuinir 

and  Pittsburg,  '92,  1993,  1994.  * 

Projects. 

By  Lieut.  Col.  Merrill,  1879,  for  the  temporary  improvement  of  the  river  by  rock 
removal,  construction  of  wing  dams,  closing  low-water  chutes  behind  islands, 
erection  of  a  log  chute  in  dam  at  Corydon  Island,  and  repairs  to  dams  at 
Nicholsons  and  Six-Mile  islands,  '79,  1371;  '86,  273;  '88,  1681. 

In  1876  Lieut.  Col.  Merrill  proposed  the  improvement  of  Garrisons  Ripple  at  the 
head  of  Herrs  Island  about  2  miles  above  the  confluence  of  the  Allegheny  and 
Monougahela  riveni,  by  construction  of  a  lock  and  fixed  dam  at  the  head  of 
the  Allegheny  arm  of  the  pool  formed  by  the  Davis  Island  Dam;  estimated 
cost,  $153,000,  '76.  ii,  148;  '80, 1766;  '86, 1545.    In  1891  the  authorities  of  Alle- 

gheny  City  donated  the  necessary  laud  on  the  right  bank  on  condition  that  the 
am  be  inade  a  movable  one.  The  pliins  for  the  work  were  accordingly  chanired 
increasing  the  estimated  cost  to  $600,000,  '91,  2366.  *     ' 

Surveys. 
Survey  for  location  of  Herrs  Island  Lock  and  Dam.    Made,  1889,  under  direction 
of  Lieut.  Col.  Merrill,  '89,  1888. 


AliLOUCZ   (ALIiONEZ)  BAT  AND    NElflABJI  RIVER,  I.AKC: 

SUPERIOR,  iriS.— Examination  or. 

Eiiffiiieers. 

Chief  of  Enginrbrs. 

Keport,  '91,  316. 
Ekginerks  in  Charge. 
Maj.  J.  B.  Quinn.    Report,  '91,  2512. 
Col.  O.  M.  Poe.     Report,  '91,  2513. 
Physical  Characteristics. 
Description  of  the  locality,  '91.  2513. 

Plans.  

In  1890  CoL  Poe  did  not  consider  Nemadji  River  worthy  of  improyement,  '91, 2512 
Surveys. 
Examination  ordered  by  act  of  September  19,  1890.    Made,  1890,  under  direAtinn 
of  Maj.  Quinn,  '91,  2512.  ^wwon 
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AlilfOWAlT  CREEK,  N.  JF.— Improvement  ov. 

Appropriations. 

1890 $6, 000, '91,  1087. 

1892 3,000/92.938. 

.     Total 9,000 

Contracts. 

F.  C.  SomerSy  for  dredging,  at  18  cents  pes  cabic  yard,  '91,  1067. 
Engineers. 
Chief  of  Engineers. 

R«port8,'89,  1102;  '90,  92;  '91,  117;  '92,  118. 
Engineers  in  Charge. 
Lient.  Col.  H.  M.  Robert,  1888-^91.    Reports,  '90,  906,  910. 
Maj.  C.  W.  Raymond,  1891-'—.    Reports,  '91,  1086;  '92,  937. 
Assistant. 
L.  Y.  Schermerhom.    Report,  '90,  907. 
Operations. 

1890-'91.  18,341  cubic  yards  material  dredged,  '91, 1086. 
1891-'92.  4,893  cubic  yards  material  dredged,  '92,  937. 
Pliysical  Ciiaracteristics. 

Description  of  the  locality,  '90,  907;  '91,  1086. 
Projects. 
By  Lieut.  Col.  Robert,  1889,  for  improvement  of  the  creek  by  dredging  a  channel  6 
feet  deep  at  mean  low  water  and  60  feet  wide  from  Quinton  to  a  point  about 
1,000  feet  above  the  Upper  Hancock  Bridse ;  from  thence  a  channel  of  the  same 
depth  and  a  least  widtn  of  75  feet  down  tne  stream  to  the  lower  side  of  the  bar 
at  the  Square. 
At  a  locality  in  the  creek  known  as  the  Canal,  in  addition  to  obtaining  a  channel 
of  the  dimensions  named,  the  width  of  the  creek  is  to  be  increased  to  about 
150  feet  between  its  low-water  lines. 
At  the  Square  the  dredged  channel  is  to  be  supplemented  by  a  deflecting  dike  500 
feet  in  length,  formed  of  the  dredged  material,  with  its  channel  face  protected 
by  a  riprap  of  stone.    Estimated  cost,  $25,000,  '90,  913;  '92,  937. 
Snrveys. 
Ordered  by  act  of  August  11,  1888.    Made,  1889,  under  direction  of  Lieut.  Col. 
Robert,  '90,  910.  *» 


AE.PENA  HARBOR  AND   THUIVDER   BAY  RIVER,    ]!IICH.— 

Improvement  of. 

(Continued  from  Vol.  II,  p.  15.) 

Appropriations. 

1876-'82 $19,500 

tfton  5  Alpena  Harbor.- 5,500),|j,   «7«7 

^'^ )  Thunder  Bay  River..     10, 000  f  ^^^  ^^' 

1892 Thunder  Bay  Rirer.     It),  000,  '92,  2463. 

Total : 45,000 

Contracts. 

1889.  Carkiu,  Stickney  &  Cram,  for  dredging,  at  40  cents  per  cubic  yard,  '89, 

2246. 
1891.  Bay  City  Dredging  Company,  for  dredging,  at  19  cents  per  cubic  yard, 
'91,  2767. 
Engineers. 
Chief  of  Engineers. 

Reports,  '88,  262;  '89,  310,319;  '90,  278;  '91,  348,350;  '92,  335. 
Engineer  in  Charge. 
Col.  O.  M.  Poe,  1883-'—.    Reports,  '88,  1961;   '89,  2245,  2288.  2289;  '90,  2722; 
'91,  2765, 2768 ;  '92,  2450,  2452.  ^ 

Operations. 
l887-'88.  No  operations  for  la<^  of  funds,  '88,  1961. 
1888-'89.  5,290  cubic  yards  material  dredged,  '89,  2286. 
1889-'90.  5,254  cubic  yards  material  dredged,  '90,  2722. 
1S90~'91.  6,871  cubic  yards  material  dredged  from  the  harbor  and  7,421  cubic  yards 

from  the  river,  '91,  2766, 2769. 
1891-92.  17,083  cubic  yards  material  dredged  from  the  harbor,  33,370  cubic  yards 
material  dredged  from  the  river,  '92,  2452. 
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AI^PENA  HARBOR  AND   THOnTDER   BAT   RITER,   IVIICII.— 

Coutinued. 

Physical  Characteristics. 

Description  of  the  locality,  '89,  2289. 
Projects. 

By  Maj.  Harwood,  1881,  for  excavation  of  an  entrance  channel  14  feet  deep  from 
the  bay  into  the  river  at  an  estimated  cost  of  $25,000,  '81,  2244;  '84,  2(T37. 
Project  completed  in  1884,  '87,  2249. 

In  1888  Col.  Poe  recommended  the  redredging  of  the  partly  deteriorated  channel 
to  16  feet,  at  an  estimated  cost  of  $ai,511,  '88,  1961;  '91,  2765. 

In  1889  Col.  Poe  proposed  the  improvement  of  Thunder  Bay  River  by  the  excava- 
tion of  a  16-ioot  channel,  with  a  width  varying  from  50  to  200  feet,  extendiu;^ 
from  the  month  to  1  mile  above,  involving  the  removal  of  109,356  cubic  yards 
of  material,  at  an  estimated  cost  of  $36,087.48,  '89,  2290. 

Surveys. 

Survey  of  Thunder  Bay  River,  Alpena,  Mich.,  for  a  16-foot  channel  from  the 
month  to  1  mile  above,  ordered  by  act  of  August  11, 1888.  Made,  1889,  under 
direction  of  Col.  Poe,  '89,  2288. 

Maps. 
'89,  2290. 


AliSEA  BAT  AND  RIVER,  OREG.—Examination  ov. 

(Continued  from  Vol.  11^  p.  16.) 

Encirineers. 

Chief  of  Engineers. 

Report,  '91,  409. 
Engineer  in  Charge. 

Capt.  F.  W.  Symons.    Report,  '91,  3246. 
Assistant. 
J.  S.  Polhemus.     Report,  '91,  3246. 
Physical  Chnracteristics. 

Description  of  the  locality,  '91,  3248. 
Plans. 
In  1890  Capt.  Symons  did  not  consider  the  locality  worthy  of  improvement,  *BX, 
3249.  ^ 

Surveys. 
Kxamiuation  ordered  by  act  of  September  19, 1890.    Made,  1890,  under  direction  of 
Capt.  Symons,  '91,  3246. 


AliTAMAHA  RIVER,  GA.— Improvement  or. 

(Continued  from  Vol.  11,  p.  16.) 

Appropriations. 

1881-'87 $55,000 

1888 10,000,  '88,  1038. 

1890 15,000, '90,  1371. 

1892 15, 000, '92,  1263. 

Total 95,000 

List  of  appropriations,  '88,  1038. 
Commerce. 
Increase  in  river  trade  and  reduction  in  freight  rates  consequent  unon  imnrov-A 
ment,  '88,  1037;  '90,  1382.  ^  ^  prove- 

Value  of  lumber  interests,  '91,  1533. 
Contracts. 

1888.  M.  A.  Sweeney  &  Bro.,  for  repairing  snag  boat,  at  $10,000,  '89,  1248. 
Euirineers. 
Chikf  of  Enginekks. 

Reports,  '88,  141;  '89,  161;  '90.  144;  '91,  181;  "92,  177. 
Enoixrkr  in  Charge. 
Capt.  O.  M.  Carter,  1888-'—.    Reports,  '88, 1035;  '89.  1245;  '90  1369  1372-  'oi 
1531;  '92,  1261.  '        '         >  ^^«^f    »i. 

Assistants. 
W.  R.  Curtis.    Report,  '88,  1038. 
F.  C.  Armstrong.    Reports,  '90, 1368;  '91,  1535;  '92, 1264, 
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ALTAlflAIIA  RIVER,  ©A.— Continued. 

Operations. 

1887-'8«.  No  ()i>erations,  '88,  1036. 

1888 -'89.  157  Rii<ig8  and  loj^s  removed  from  the  channel  and  221  OTerhanging  trees 
from  the  banks,  '89,  1247. 

1889-90.  170  suatfs  and  logs  removed  from  the  river  and  309  overhanging  trees  cut 
from  the  banks,  '90.  1370. 

1890-'91.  150  snags  and  466  trees  removed  from  the  channel  and  banks,  '91, 1532. 

1891-'n2.  521  snags  removed  from  the  channel  and  1,100  overhanging  trees  cleared 
from  the  banlcs;  constrnction  of  wattled  pile  spur  dams  begun  at  Beards  Bluff, 
and  repairs  made  to  old  training  wall  at  that  point,  '92,  1262. 
Physical  Cliaracteristics. 

Description  of  the  river,  '90,  1372, 1374, 1378. 
Projects. 

By  Col.  Gillmore,  1880,  for  the  formation  of  a  low-water  channel  80  feet  wide  and 
3  feet  deep,  from  its  confluence  to  Darien,  155  miles,  by  the  removal  of  rook, 
bars,  and  snags,  at  an  estimated  cost  of  $60,000,  '81,  1106;  '87,  1176. 

By  Lieut.  Carter,  1^0,  for  the  establishment  of  a  navigable  steamboat  channel  3 
feet  deep  at  ordinary  summer  low  water  between  the  junctions  of  the  Oconee 
and  Ocmulgee  rivers  and  the  town  of  Darien ;  this  to  be  accomplished  by 
removal  of  rock  shoals,  sand  bars,  snags,  and  logs  from  the  channel  and  over- 
hanging trees  from  the  banks,  construction  of  deflecting  dikes,  closing  incip- 
ient cut-ofls,  and  revetting  caving  banks;  total  estimated  cost,  $128,627.50. 
•90, 1370,  1380;  '92,  1261. 
Surveys. . 

Made  under  direction  of  Lieut.  Carter,  1890,  '90,  1372. 

Examinations  and  surveys  prior  to  1890,  '90,  1377. 


AIjTOIV  harbor,  Ilili.— (See  Mississippi  River  bettTbex  mouths  of  Ilu- 

Nois  AND  Ohio  biveus.) 


ALVISO  CREEK  AND  HARBOR,  CAIi.— Examination  07. 

Engineers. 

Chief  of  Engineers. 

Report,  '91.  393. 
Engineer  in  Charge. 
•Lieut.  Col.  W.  H.  H.  Benyaurd.    Report,  '91,  2964. 
Physical  Characteristics* 

Description  of  the  locality,  '91,  2964. 
Plans. 

In  1890  Lieut.  Col.  Benyaurd  did  not  consider  the  locality  worthy  of  improve 
ment,  '91,  2964. 
Snrvejrs. 
Examination  ordered  by  act  of  September  19,  1890.    Made,  1890,  under  direction 
of  Lieut.  Col.  Benyaurd,  '91,  2ii64. 


AMITE   RIVER  AND  BAYaU  mANCHAC.  LA.— Imfbotbment  ov. 

(Continued  from  Vol.  II,  p.  17.) 

Appropriations. 

lKft)-'87 $15,000 

1888 6,000, '88,  1248. 

1890 3,800, '90,  1741. 

1892 2,500/92,  1486. 

Total 26,300 

List  of  appropriations,  '92,  1486. 

8648 2 
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AmiTE  RIVER  AND  BAYOU  IVIANCHAC,  I.A.— Contmaed. 

Enyineers* 

Chief  of  Engineers. 

Reporte,'88.  168;  '89, 196,  202;  '90,  177;  '91,  223;  '92,  217, 
Engineers  in  Charge. 

Capt.  W.  L.  Fisk,  1888-'91.    Reports,  *88,  1247;  '89,  1484, 1513, 1528;  '90,  1740. 

Maj.  J.  B,  Quinn,  1891-'—.    Reports, '91,  1820;  '92,  1485. 
Operations* 
1887-'8«.  No  openitioDs,  '88,  1247. 

1888-'89.  846  trees  and  stumps  removed  from  the  channel  and  banks,  '89,  1485. 
1889-'90.  No  operations,  '90,  1740. 
1890-'9L.  Snagging  operations  resumed,  '91,  1821. 
1891-'92.  445  snags,  logs,  and  trees  cleared  from  the  channel,  '92, 1486. 

Plans* 

In  1888  Capt.  Fisk  considered  the  cost  of  improvinff  Bayou  Manchac  as  a  water 
route  from  Mississippi  River  to  Mississippi  Sound  excessive,  '89,  1515. 
Projects* 

By  Maj.  Howell,  1879,  for  the  improvement  of  the  river  from  Bayou  Manchac  to 
Lake  Maurepas,  giving  a  low-water  depth  of  5  feet  by  the  removal  of  snags 
and  logs,  at  an  estimated  cost  of  $23,760,  '80,  1157.  Improvement  not  consid- 
ered permanent,  '83,  1105 ;  '84,  210. 

After  examination  in  1889,  Capt.  Fisk  report-ed  the  river  as  unworthy  of  improve- 
ment for  more  than  5  miles  above  the  mouth  of  Bayou  Manchac,  and  estimated 
such  improvement,  snagging,  and  dredging  to  cost  $5,000,  '89, 1529.  Improve- 
ment can  not  be  made  permanent,  '91,  1821. 

Annual  expenditure  of  $2,500  required  to  maintain  the  river  and  bayou  in  navi- 
gable condition,  '92,  1486. 

Surveys. 

Examinations  of  Bayou  Manchac  for  a  water  route  from  the  Mississippi  River  to 
Mississippi  Sound  ordered  by  act  of  August  11,  1888.  Made,  1888,  under 
direction  of  Capt.  Fisk,  '89,  1513. 

Examination  of  Amite  River  ordered  by  act  of  August  11,  1888.  Made  under 
direction  of  Capt.  Fisk,  '89,  1528. 


AIVDAIilTSIAy  Ililf*— (See  Mississippi  River  from  St.  Paul  to  Des  Moinks 

Rapids.) 


ANNAPOIilS  HARBOR,  MB.— Improvement  of. 
(Continued  from  Vol.  II,  p.  19.) 
Ap  pro  priations. 

im-'si $10,000 

Eng:iiieers. 

Engineer  in  Charge. 
Col.  W.  P.  Craighill,  1876-'—.    Report,  '88,  761. 

ASSI STANT. 

C.  P.  E.  Burgwyn.    Report,  '88,  762. 
Operations. 

1887-'88.  No  operations,  '88,  761. 

Projects. 

By  Col.  Craighill,  1880,  for  improvement  of  the  harbor  by  the  formation  of  a  chan- 
nel through  the  bars  abreast  of  the  Naval  Academy,  by  dredging  to  a  width 
of  150  feet  and  depth  of  24  feet  low  water;  estimated  cost,  $66,000, '81,  872; 
'85,  134. 

In  1881  Col.  Craighill  recommended  the  postponement  of  operations  as  the  amount 
available,  $10,000,  wm  not  sufficient  to  effect  any  substantial  improvement, 
'81,  874. 
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APALA€HI€OI.A  BAT,  FliA.— Improvement  of. 

(Continued  from  Vol.  U,  p.  20.) 

Appropriations* 

1828-'87 $92,360.29 

1888 20,000.00,  '88,  1161. 

1890 20, 000. 00, '90,  1624. 

1892 20,000.00,  '92,  1399. 

Total 152,350.29 

List  of  appropriations,  '89,  1373;  '91,  1694. 
Contracts. 

1889.  Alabainui  Dredging  and  Jetty  Company,  for  dredging,  at  24f  cents  per  cnbio 

yurd,  '89,  1374. 
1891.  Alabama  Dredging  and  Jetty  Company^  for  dredging,  at  25  cents  per  cabio 
yard,  '92,  1399. 
Engineers. 

Cbirf  of  Ekginekrs. 

Reports,  '88,  152;  '89,  175;  '90,  157;  '91,  196;  '92,  192. 
Engineers  in  Charge. 

Capt.  R.  L.  Hoxie,  li<87-'89.    Report,  '88,  1160. 

Capt.  P.  M.  Price,  1889-'—.    Reports,  '89,  1372;  '90,  1623;  '91.  1694;  '92,  1397. 
Operations. 
1887>'88.  7,688  oabic  yards  material  dredged  from  the  bar,  '88,  1161. 
1888-'89.  No  operations,  '89,  1374. 

1889-'90.  65,547  cubic  yards  mud  and  sand  removed  from  the  channel,  '9P,  1624. 
1890-'91.  No  operations,  '91,  1694. 
1891-'92.  54,458  cubic  yards  material  dredged,  '92,  1398. 

Projects. 

By  Capt.  Damrell,  1879,  for  the  formation,  by  dredging,  of  a  channel  100  feet  wide 
-  and  11  feet  deep  through  the  bar  in  the  bay  at  the  mouth  of  the  river;  esti- 
mated cost  $100,000,  '79,  823;  '85,  1258;  '87,  1265. 
It  was  not  considered  that  the  improvement  would  be  permanent  without  auxiliary 

works,  '80,  1077;  '86.  193;  '87,  1265. 
In  1890,  after  the  appropriation  of  $107,000,  it  wa«  estimated  that  $40,000  would 
be  required  for  completioni  '90,  1624. 
Surveys. 
Maps. 
•90,1624. 


APAL.A€HI€OI.A  RIVER,  FLA.— Improyemsot  or. 

(Continued  from  Vol.  11,  p.  20.) 

Appropriations.. 

1874-'87 $40,500, 

1888 2;  000, '88,  1160. 

1890 2,000, '90,  1622. 

1892 5,000,  '92,  1401. 

Total 49,500 

List  of  appropriations,  '90,  1622;  '91,  1696. 
Engrineers. 

OiiiKF  OF  Engineers. 

Reports,  '88,  151;  '89, 175;  '90,  156;  '91,  197;  '92,  193. 
Engineers  in  Charge. 

Capt.  R.  L.  Hoxie,  1887-'89.    Report,  '88,  1159. 

Capt.  P.  M.  Price,  1889-'—.    Reports,  '89,  1372, 1416;  '90,  1621;  '91, 1696;  '92, 
1400. 
Assistant 
T.  Robinson.    Reports,  '89, 1418;  '91,  1697. 
Operations. 
1887- >'8.  Improvement  completed  as  projected,  '88, 1160. 
1888-^89.  304  logs  and  snags  removed  i'rom  the  channel  and  2,828  overhanging 

trees  and  logs  removed  from  the  banks,  '89,  1372. 
1889-^90.  366  logs  and  snags  removed   from  the  channel  and  1,246  overhanging 

trees  cnt  from  the  banks,  '90,  1622. 
189(M91.  582  logs,  snags,  and  stumps  removed  from  the  channel  and  2,142  over- 
hanging trees  cleared  from  the  banks,  '91,  1697. 
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APAI.A€IU€OIiA  BITER,  FLA.— Continued. 

Operations — Continued. 
1891-92.  313  snags  cleared  firom  the  channel  and  878  trees,  logs,  and  stumps 
removed  from  the  banks,  '92,  1401« 
Physical  Ciiaracteristics. 

Description  of  Chipola  River  tributary,  '89,  1416. 
Projects. 

By  Capt.  Damrell,  1874,  for  the  formation  of  a  channel  of  navigable  width  and  6 
feet  depth  by  the  removal  of  sna^s  and  overhanging  trees,  and  by  utilizing 
Styx  River  and  Moccasin  Slough,  m  avoiding  the  worst  part  of  the  Apalachi- 
coia  River;  estimated  cost,  $80,000,  '73,  698.  Project  accomplished  in  1880  by 
expenditure  of  $37,244,  '80,  1076.  In  addition  to  original  project,  Chipola 
Cut-off  opened  to  Whites  Bluff,  '82,  1265.  Annual  appropriations  estimated 
for  the  preservation  of  improvement,  $2,000,  '85,  1276;  '86,  1154. 

The  act  of  August  II,  1888,  directed  nu  examination  of  the  Chipola  River  from  its 
mouth  to  Wewachitka  and  the  out-off  and  Lee  Slough  rnnning  from  the  Apa- 
lachicola  t-o  the  Chipola  River.  This  examination  was  made  in  1889.  and 
resulted  in  the  recommendation  that  a  channel  60  feet  wide  and  5  feet  deep 
should  be  cleared  through  the  cnt-off,  Lee  Slough,  and  the  Lower  Chipola 
River,  at  an  estimated  cost  of  $7,500,  '89,  1417. 

The  present  approved  project,  therefore,  provides  for  securing  a  channel  100  feet 
wide  and  6  feet  deep,  at  low  water,  in  the  Apalachicola  River  by  the  removal 
of  snugs  and  overhanging  trees,  and  widening  and  strajghtenin'^  Moccasin 
Slough  and  the  Elbow,  and  for  securing  a  channel  through  Lee  Slongh  60  feet 
wide  and  5  feet  deep  at  low  water,  by  the  removal  of  logs,  snags,  and  over- 
han<ring  trees,  '91,  1696. 
Surve^^s. 

Exammaiion  of  Chipola  River  from  its  month  to  Mariana  ordered  by  act  of  August 
11, 1888.    Made,  1889,  under  direction  of  Capt.  Price,  '89,  1416. 

Maps. 
'91, 1697. 


APPOniATTOX  RITER9  VA.— Improvement  of. 

(Continued  from  Vol.  II,  p.  21.) 

Appropriations* 

l871-'87 $378,750 

1888 15, 000, '88.  768. 

1890 15,000,  '90,  1025. 

1892 15,080,  '92,1094. 

Total -....     423,830 

List  of  appropriations,  '92,  1093. 
f^onti*&c*t4 

1889.  Cline*&  Isaac  for  jetty  construction,  '89,  953. 

1890.  \V.  Jameson,  for  constrnction  of  wattle  jetty,  at  79  cents  per  linear  fbot; 
timber  jetty  with  mattress  protection,  at  $3.24 ;  Dike  A  at  $1.06  and  Dike  B 
at  98  cents  per  linear  foot,  '91,  1302. 

Ensrincers. 
Chirp  of  Engineers. 

Reports,  '88,  101;  '89,  118;  '90,  106;  '91,  160;  '92,  152. 
Engineers  in  Charge. 
Col.  W.  P.  Craiffliill,  1888-'90.    Reports,  '88,  768;  '89,  955. 
Lieut.  G.  J.  Fiebe>fer,  1889-^92.     Reports,  '89,  9r>2,  957;  '90,  1025;  '91,1300. 
Lieut.  E.  Burr,  1892-'—.    Report,  '92,  1093. 
Operations* 
1887-'88.  Dredgiuff  carried  on  by  the  city  of  Petersburg,  '88,  768. 
3888-*89,  15,175  cubic  yards  material  dredged,  jetties  repaired,  and  closure  dike 

to  Jetty  No.  20  prolonged,  '89,  952. 
1889-^90.  10,435  cubic  yards  material  dredged.  '90,  1025. 

1890-'91.  13,512  cubic  yards  of  material  dredged  from  Puddledock  Shoal  and 
deposited  behind  closure  dike;  22  linear  feet  of  jetty  built;  RushmoreDam, 
etc.,  built,  '91,  1301. 
1891-92.  892  linear  feet  of  brush  and  pile  dike  built  at  Magazine  Bend  and  at 
Lieutenant  Run  Dike,  and  583  linear  feet  of  tlie  latter  dike  backed  with  brush ; 
dam  built  at  Steins  Cut,  and  repairs  to  closure  dike  at  head  of  Puddledock 
Cut;  7,867  cubic  yards  gravel  used  in  construction  of  bank  behind  the  cut, 
'92. 1093. 
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RIVER,  VA.— Continued. 


Plans. 

By  Lieat.  G.  J.  Fiebeorer,  1889,  for  diversion  of  the  waters  of  the  Appomattox 
River  into  the  old  North  Channel,  involving  dredging,  dam,  embankment, 
and  bridge  construction,  and  the  purchase  of  overflowed  lands;  estimated 
cost,  $387,926.21,  '89,  960. 
Private  aud  Corporate  l¥ork« 

Dredging  done  by  the  city,  near  Petersbnrg,  '88,  768. 

History  of  improvements  carried  on  by  the  city  of  Petersburg,  '89,  957,  961. 
Projects. 
By  Board  of  Engineers,  1870,  for  the  attainment  of  a  channel  with  a  depth  of  12 
feet  at  high  water,  and  a  width  as  great  as  the  river  will  bear,  the  improve- 
ment to  be  accomplished  by  regulating  works,  aided  by  dredging;  estimated 
cost,  $428,000,  '71,  73,  606;  '85,  155;  '87,  117. 
In  1887  a  revision  of  the  estimated  cost  for  the  completion  of  the  project  was 
$33,810,  '87,  978,  983.    This  was  increased  in  1889  to  $45,890,  or  $30,080  for 
completion,  '89,  953. 
Surveys. 
Ordered  by  act  of  August  11,  1888.    Made,  1889,  under  Lieut.  Fiebeger,  '89, 957. 
Maps. 
'89.  960. 


APPOqUlNimilllK   RIVER,   DEL.— IMPROVBMBNT  07. 

(Continued  from  Vol.  II,  p.  22.) 

Appropriations. 

1890 $5,000,  '91.  1161. 

1892 5,000,  '92,951. 

Tojtal 10,000 

Contracts. 

1891.  F.  C.  Soraers,  for  dredging  at  19  cents  per  cubic  yard,  '91,  1163. 

Enfrineers. 

Chief  of  Enginkers. 
Reports,  '89,  U2;    90,  102;  '91,  121;  '92,  121. 

Enoinf.er  in  Charge. 

VV.  F.  Smith,  United  States  agent,  1888-'92.    Reports,  '90,  943;  '91, 1161;  '92,  950. 
Assistant. 
A.  Stierle.    Report,  '90,  943. 
Operations. 

1890-'91.  24,981  cubic  yards  material  dredged,  '91,  1161 
1891-'92.  No  operations,  '92,  950. 
Piiysicai  Ciiaracteristics. 

Description  of  the  locality,  '90,  944. 
Projects. 
By  Mr.  W.  F.  Smith,  1889,  for  improvement  of  the  creek  by  excavation  of  a  chan- 
nel 8  feet  deep  at  mean  low  water,  with  a  width  of  80  feet,  from  the  bridge  at 
Odessa  to  Townsends  Wharf,  a  distance  of  3i  miles,  and  a  width  of  100  feet 
from  this  wharf  to  the  mouth,  a  distance  of  5  miles;  estimated  cost,  $39,963, 
'90,  947. 
Surveys. 
Ordered  by  act  of  August  11,  1888.     Made,  1889,  under  direction  of  Mr.  W.  F. 
Smith,  '90,  945. 


AqiJIA  (ACOIJIA)  €REEK,  TA.— Improvement  ov. 

(Continued  from  Vol.  I,  p.  52.) 

Appropriations. 

1872 $10,500 

1890 10,000,  '91.  1257. 

1892 5,000,  '92,  1044. 

Total 25,500 
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AqiJIA  (A€qUIA)  CREEK,  TA.— ContinnecL 

Commerce. 

Besoarces  of  the  country  tributary  to  Aqula  Creek,  *90,  1100. 
Contracts. 

1891.  F.  C.  Somers,  for  dredging,  at  12^  cents  per  cable  yard,  '91,  1257. 
Enffineers. 
Chief  or  Engineers. 

Reports,  '89.  135;  '90,  121;  '93,  139;  '92,  140. 
Engineers  in  Charge. 
S.  T.  Abert,  United  States  agent,  1888-'91.    Jieport,  '90, 1096,  1097. 
Lieut.  Col.  P.  C.  Mains,  1891-'92.    Report,  '91,  1255. 
Maj.  C.  E.  L.  B.  Davis,  1892-'—.    Report,  '92,  1042. 
Operations. 
1890-'91.  2,670  linear  feet  of  channel  dredged  to  fall  width  of  80  feet  and  depth  of 

6  feet,  '91,  1257. 
1891-92.  Channel  completed  to  the  Richmond,  Fredericksburg  and  Potomac  Bail- . 
road  bridge,  '92,  1044. 
Physical  Characteristics. 
Description  of  the  locality,  '90,  1100. 

Plans. 

By  Mr.  8.  T.  Abert,  1890,  for  improvement  of  the  creek  by  excavation  of  a  cut 
from  Brents  Point  to  the  Narrows,  150  feet  wide  and  8  feet  deep  at  tlio  mouth 
of  Austens  Creek,  with  the  construction  of  100  linear  feet  of  brush  and  pile 
dike;  estimated  cost,  $101,278,  '90.  1102;  '91,  1256. 
Projects. 

By  Mr.  S.  T.  Abert,  1890,  for  improvement  of  the  creek  by  excavation  of  a  channel 
80  feet  wide  and  6  feet  deep  between  the  mouth  and  the  Narrows;  estimated 
cost,  $40,000,  '90,  1097. 
Surveys. 

Ordered  by  act  of  August  11, 1888.    Made,  1890,  under  direction  of  Mr.  S.  T.  Abert, 
•90,  1097. 


ARANSAS  PASS  AND  BAT.  TEX.— Improvement  of. 

(Continued  from  Vol.  II,  p.  22.) 


Appropriations. 

1879-'87 


$481,250 

1888 100,000, '88, 1308. 

Total 581,250 

List  of  appropriations,  '90,  1811. 
Commerce. 

Trade  of  Corpus  Christi,  '89, 1567. 
Contracts. 

1887.  A.  M.  Shannon  &,  Co.,  for  riprap,  at  $2.95  per  cubic  yard,*88»  1306. 

1888.  Charles  Clarke  &  Co.,  for  riprap,  at  $2.99  per  cubic  yard,  '89, 156S. 
Eui^ineers. 

Chief  of  Engineers. 

Reports, '88. 175;  '89,  205;  '90,  186;  '91,  285. 
BoAKD  OK  Engineers. 

Convened  at  New  York,  July  19,  1887,  to  report  upon  the  improvement  of  Aran- 
sas Pass.    Report, '88,  1318.    (Cols.  Casey,  Abbot,  and  Craighill;  Lieut.  Cols. 
Houston  and  McFarland,  and  Maj.  King.) 
Engineers  in  Charge. 

Maj.  O.  H.  Ernst,  l886-'90.    Reports, '88,  1307,  1312;  '89,  1564. 

Maj.  C.  J.  Allen,  1890-'—.    Reports, '90,  1810;  '91,  1942. 
Assistants. 

J.  E.  Savage.    Report,  '88,  1308. 

G.  Bagnall.    Report,  '89,  1566. 

Operations. 

1887-'88.  Construction  of  protective  works  continued;  27,825  cubic  yards  riprap 

laid,  protecting  1,895  linear  feet  of  bank;  414,982  square  feet  of  slope  covered; 

480  linear  feet  of  spur  dike  built,  '88,  1311. 
1888-'89.  15,988  cubic  yards  riprap  expended  in  protective  works,  covering  278,531 

square  feet  of  slope ;  205  linear  feet  of  spur  built,  '89, 1565. 
1889-'90.  Repairs  to  revetment  at  head  of  Mustang  Island;  further  operations 

discontinued,  '90, 1811. 
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ARAIVSAS  PASS  AND  BAT,  TEX.— Continued. 

Physical  €tiaracteristics« 

Tida]  basin  and  volume  of  tidal  prism  at  Aransas  Pass;  depths,  surface  widths, 
and  areas  of  cross  sections,  '88,  1316. 

Description  of  Aransas  Bay,  '91,  1942. 
Plans. 

In  1891  M%J.  Allen  did  not  consider  the  removal  of  Half  Moon  Reef  in  Aransas 
Bay  a  public  necessity,  '91,  1943. 
Projects.    V 

By  Board  of  Engineers,  1879,  for  the  formation  and  maintenance  of  a  12-foot  chan- 
nel at  mean  low  water  over  the  bar,  by  the  extension  of  the  north  jetty  from 
the  end  of  St.  Josephs  Island,  and  the  south  jetty  from  the  end  of  Mustang 
Island,  and  the  construction  of  groins  in  coi^nnction  with  beach  protection 
for  the  head  of  Mustang  Island  to  and  beyond  Turtle  Cove;  estimated  cost  of 
jetties,  groins,  etc.,  $759,185.  The  improvement  of  the  interior  channel  from 
•  the  Pass  up  to  Rockport  and  Corpus  Chrisli  to  be  by  dredging;  estimated  cost 
(by  Maj.  Howell), $441,537.75, '80, 1247; '81, 1363;  '85, 1465;  '86, 1330;  (by Cols, 
Tower  and  Newton  and  Lieut.  CoL  Gilluiore)  '80,  1271.  In  1887,  the  work 
designed  and  partially  executed  having  partially  failed  in  obtaining  the 
desired  result  at  the  Pass,  Maj.  Ernst  proposed  to  abandon  so  much  of  the 
south  jetty  as  curves  northward,  and  by  an  easy  change  in  direction  to  the 
southward  to  lead  the  jetty  by  the  shortest  line  to  deep  water,  the  north  jetty 
to  be  placed  parallel  to  the  outer  end  of  the  south  jetty.  For  the  protection 
of  Mustang  Island  it  is  proposed  to  riprap  its  slope  from  high-water  mark  to 
bottom  of  the  channel.  The  works  proposed  were  expected  to  secure  a  chan- 
nel at  least  20  feet  deep.    Cost  of  revised  project,  $2,052,543.72,  '87,  1432. 

Congress  having,  in  1890,  granted  to  the  Aransas  Pass  Harbor  Company  the  right 
to  improve  the  navigation  of  the  Pass,  further  operations  on  the  part  of  the 
Government  were  suspended,  '90,  1811. 
Surveys. 

Made,  1887,  under  direction  of  Maj.  Ernst,  '88,  1312. 

Examination  of  Aransas  Bay,  ordered  by  act  of  September  19, 1890.    Made,  1891, 
under  direction  of  Maj.  Allen,  '91,  1942. 


ARCHERS  HOPE  RIVER,  VA.— Improvement  of. 

(Continued  from  Vol.  II,  p.  24.) 

Appropriatioas. 

1881-'82 $10,000 

Ensrineers. 

Chief  of  Engineers. 
.   Report,  '88,  101. 
Engineer  in  Charge. 
Col.  W.  P.  Craighill,  1888-'— .•   Report,  '88»  IGS. 
Operations. 

1887-88.    No  operations  since  1884,  '88,  101. 
Projects. 
By  Capt.  Phillips,  1880,  for  the  formation  of  a  channel,  by  dredginf^,  not  less  than 
50  feet  wide  and  6  feet  deep,  extending  from  the  mouth  to  Williamsburg,  a 
distance  of  5  miles,  at  an  estimated  cost  of  $19,400,  '80,  907 ;  '85,  157 ;  '87, 117» 


ARKANSAS  RITER,  ARK.  AND  KAIVS.— Improvement  of. 

(Continued  from  Vol.  II,  p.  24.) 

Appropriatioas. 

The  appropriations  for  this  river  np  to  1888  have  been  for  the  following  subdivisions, 
viz: 

Arkansas  River,  above  Fort  Smith,  1876-'86 $153. 000 

Arkansas  River,  at  Fort  Smith,  1884-'86 18,000 

Arkansas  River,  at  Pine  Bluff,  1880-'86 131, 500 

Arkansas  River,  from  Little  Rock  to  mouth,  1884 19, 000 

Arkansas  River,  1888 150,000,  '88,  1385. 

Arkansas  River,  1890 180,000,  '90,  1939. 

Arkansas  River,  1892 250,000, '92,  1680. 

Total 901,500 
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ARKANSAS  RIT£R,  ARK.  AND  KANS.— Continued. 

Commerce* 

Prospective  advantages  to  commerce  to  result  £rom  completed  improvementy  '88^ 
1384,  1388;  '90,  1937;  '91.  2041. 
Engineers. 
Chief  of  Engineers. 

Reports,  '88.  186;  '89,  219;  '90,  197;  '91,  250;  '92.  241. 
Board  of  Engineers. 
Convened  at  New  York,  March  16,  1888,  to  report  upon  improvement  of  the  river 
from  Wichita,   Kans.,   to  its  mouth.    Keport,  '88,   i:^89.     (Cols.  Casey  and 
Abbot,  Lieut.  Cols.  Comstock  and  Houston,  and  Maj.  King.) 
Engineer  in  CHAituK. 
Capt.  H.  S.  Taber,  1884-*—.    Reports,  '88,  1380,  1386;  '89,  1647;  '90,  1932;  '91, 
2037 ;  '92,  1676. 

Operations. 

1887-'88.  2,594  libear  feet  of  dike  built  between  Little  Rock  and  the  mouth/  '88, 
1383. 

1888-'89.  Dike  construction  and  repairs  to  existing;  dike  at  Pine  BhiiT;  2,000 
linear  feet  of  dike  built  at  Dnrdanelle;  spur  dike  built  at  Van  Buren;  dike 
construction  at  Baring  Cross  Brid^fc,  and  at  and  beluw  Little  Ruck,  '89,  1649. 

1889-90.  Dike  construction  and  repair  at  Pine  Blufi*;  1,500  linear  feet  of  dike 
built  above  Fort  Smith;  300  linear  feet  of  dike  built  near  Wilsons  Rocks: 
construction  of  3  dikes  be«^uu  below  Pine  BluH';  2  (xuarter  boats  and  10 
barges  built,  '90,  1932. 

1890-'91.  800  linear  feet  of  dike  built  above  Fort  Smith  and  two  dikes  partially 
completed;  260  cubic  yards  rock  removed  at  Morris  Rocks;  3,257 linear  feet  of 
dike  built  below  Pine  Blutf ;  10  barges  built,  and  repairs  made  to  plant,  '91, 
2040. 

1891-'92.  800  linear  feet  of  stone  and  brush  dike  completed  above  Fort  Smith;  926 
cubic  yards  rock  excavated  at  Morris  Rocks;  8,376  cubic  yards  rock  quarried 
at  Big  Rock  Stone  Quarry;  300  linear  feet  of  dike  built  at  Pine  Bluff;  1  mile 
of  brusl^  mattress,  125  to  150  feet  wide,  laid  and  riprapped  below  Pine  Bluff; 
repair  and  construction  of  plant,  '92,  1678. 

Plans. 

By  Board  of  Engineers,  1888,  for  improvement  of  the  river  from  Canadian  River 
to  its  mouth,  a  distance  of  1,409  miles,  giving  a  navigable  depth  of  4  feet  at 
mean  low  water  by  contraction  work,  shore  protection,  and  removal  of  obstmo* 
tions;  estimated  cost,  $16,360,000,  '88,  1400. 
Projects. 

In  1878  Maj.  Snter  proposed  for  the  improvement  of  the  river  at  Fort  Smith  a 
brush  and  stone  diKe  1,100  feet  long,  extending  from  the  left  bank  and  near 
the  mouth  of  Poteau  River;  this  work  was  completed  in  1879  at  a  cost  of 
$19,695,  '78,  658;  '79, 1082;  '85,  1563. 

In  1879  Maj.  Suter  proposed  an  inipWivement  between  Fort  Smith  and  W^ichlta 
Bar  by  removal  of  snags,  rock,  and  other«  obstructions  between  the  above 
limits;  estimated  cost,  $100,000,  '79.  1081, 1088;  '81,  215. 

By  Maj.  Suter,  1880,  for  the  improvement  of  the  river  in  the  vicinity  of  Pine 
Bluff,  by  the  protection  of  the  river  bank  from  erosion,  the  recti  Hen  tion  of 
the  river  just  above,  and  the  prevention  of  »  cut-off  across  the  peninsula 
opposite  Pine  Bluff;  estimated  cost,  $100,CK)0,  '80,  1468,  1470.  Failure  of  proj- 
ect, '84,  1395;  '85,  1565;  '87.  1515. 

In  1881  Maj.  Adnms  proposed  repairing  a  few  small  dikes  built  by  private  enter- 
prise, '84,  1397;  '85,  1563. 

In  1884,  to  prevent  the  threatened  destruction  of  the  city  front,  two  deflecting 
dikes  of  piles,  brush,  and  s»nd  boxes  were  built,  the  upper  dike  1,520  feet 
and  the  lower  dike  251  feet  long;  the  works  were  entirely  successful,  and  cost 
about  $49,000,  '85,  1567,  1571,  1581. 

By  Capt.  Taber,  1885,  for  the  permanent  improvement  of  the  river  from  Little 
Rock  to  its  mouth,  contemplating  a  channel  at  least  200  feet  wide  and  6  feet 
deep  at  low  water,  by  the  contraction  and  regulation  of  the  channel;  esti- 
mated cost,  $2,538,544,  '85,  1603;  '87,  1524. 

In  the  general  improvement  of  the  river  as  proposed  in  1885,  special  works  of 

?rotection  and  contraction  were  provided  for  at  Pine  Bluff,  Fort  Smith,  and 
Kirdanelle,  '88,  1380,  1381. 
In  18^9  the  amount  required  for  completion  was  increased  from  $2,344,544  to 
$3,651,479,  '89,  I^jI;  '92,  1679. 
Surveys. 
Maps. 
'90,  1934;  '92,  Atlas,  83,  81,  85. 
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■ 

ABKAHTSAS  RIVER«~Removing  Snags  and  Wrecks  fbom. 

(Contiiiiied  from  Vol.  II,  p.  25.) 

Appropriations. 

l832-'87 $295,875 

1888 25,00(),  '88,  1380. 

1890 20,000,  '90,  1931. 

1892 20,000, '92,  1675. 

Total 360,875 

Commerce. 

Prospective  advantages  firom  completion  of  improvement,  '88, 1379;  *89, 1646;  '91, 
2036. 
Enisineers. 
Chief  of  Engineers. 

Reports,  '88.  185;  '89,  218;  '90,  196;  '91,  249;  '92,  241. 
Engineer  in  Charge. 
Capt.  H.  8.  Taber,  1884-'—.    Reports,  '88,  1378;  '89,  1643;  '90,  1928;  '91,  2033; 
.  '92.  1673. 
Operations. 

1887-'88.  No  operations  for  lack  of  funds,  '88,  1379. 

1888- '89.  Reconstruction  of  sua^  boat  Wiohitay  '89.  1644. 

1889-'90.  552  snags  and  231  overhanging  trees  removed,  '90,  1929. 

1890-'91.  300  snags  removed  from  the  channel,  2,000  trees  cut,  and  13,000  trees 

deadened  upon  the  bauks,  '91,  2034. 
1891-92.  787  snags  removed,  544  overhanging  trees  out  away,  and  4  drift  piles 
destroyed,  '92,  1674. 


ARTHUR  KII.1^,  NEW^  YORK  AI^D  IVEW  JERS£¥.— Improyb- 

MENT  OF. 

(Continued  from  Vol.  II,  p.  28.) 

Appropriations. 

1888 $10,000,  '89,  820. 

1890 7,000,  '90.  845. 

1892 5,000,  '92,870. 

Total 22,000 

Contracts. 

1890.  R.  G.  Packard,  for  dredginj;,  at  23^  cents  per  cubic  yard,  '90,  844. 

1891.  Atlantic  Dredgiug  Company,  for  dredging,  at  24i  cents  per  cubic  yard,  '91, 
985. 

En8:ineers. 
Chief  of  Engineers. 

Reports,  '89,  86;  '90,  76;  '91,  97;  '92,  100,  398. 
Board  of  Engineers. 
Convened  at  New  York  City,  May  20,  1892,  by  Special  Order  No.  49,  to  consider 
the  modification  of  the  pier- head  line  established  March  4,  1890,  on  Afthur 
Kill  in  front  of  Perth  Amboy.    Report,  '92,  861.    (Cols.  Abbot,  Craighill,  and 
Houston,  and  Lieut.  Col.  Gillespie.) 
Engineer  in  Charge. 
Capt.  T.  L.  Casey,  1889-'—.    Reports.  '89,  819;  '90,  843;  '91,  983;  '92,  869. 
Operations. 
188l^'89.  No  operations,  '89,  820. 

1889-'90.  29,000  cubic  yards  matelial  dredged,  '90,  844. 
1890-'91.  22,000  cubic  yards  material  dredged,  '91,  984. 
1891-'92.  No  operatious,  '92,  869. 

Projects. 

By  Capt.  Casey,  1888,  for  removal  of  a  point  of  land  near  the  Staten  Island  Bridge, 
for  the  purpose  of  straightening  the  channel,  and  fuciliiatiug  the  passage  of 
long  tows  through  the  drawspan  of  the  bridge ;  estimated  cost,  $26,500,  '89, 
86,820. 
Surveys. 
Maps. 
'89,  820;  '90,  844.    ' 


• 
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ASHE  POO  RIVER,  S.  €.,  BTLOW  THE  CHARLESTON  AlfO 
SAVANNAH  RAILROAD  BRIDGE.— Examination  of. 

Enfirineers. 

Chief  of  Engineers. 

Report,  '89,  158. 
Engineer  in  Charge. 
Capt.  F.  V.  Abbot.    Report,  '89,  1216,  2796. 
Obstructions. 

Bridge  obstmctiDg  nayigation,  '89,  2796. 
Plans. 
In  1888  Capt.  Abbot  did  not  consider  that  the  commercial  interests  involved  war- 
ranted any  expenditore  for  improvement  on  the  part  of  the  Government,  '89, 
1218. 

Surveys* 

Examination  ordered  by  act  of  Angnst  11, 1888«    Made,  1888,  under  direction  of 
Capt.  Abbot,  '89, 1216. 


ASHLAND  HARBOR,  WIS.— Improvement  or. 

(Con tinned  from  Vol.  II,  p.  28.) 

^rlations. 

i886-'87 $22,500 

1888 60,000,  '88,  1818. 

18^»0 60, 000, '90,  2296. 

1892 45, 000, '92,  2139. 

Total 187,500 

List  uf  appropriations,  '90,  2296 
Commerce. 

Increase  in  staple  exports,  '89,  2016;  '90,  2296. 
Contracts. 

1889.  Hugh  Steele,  for  breakwater  oonstrnction,  at  $11.45  per  mnnlng  foot,  '89, 

2017. 
1891.  H.  Steele,  for  breakwater  construction,  at  $25.95,  and  brush  and  stone  dike 
cotistr action,  at  $6.25  per  running  foot,  '91,  2501. 
En;?lneers. 
CuiKF  OF  Engineers. 

Reports,  '88,  233;  '89,  270;  '90,  244;  '91,  313;  '92,  299. 
Engineers  in  Charge. 
Maj.  C.  E.  L.  B.  Davis,  1887-'89.    Report,  '88,  1817. 
Maj.  J.  B.  Quinn,  1889-'91.    Reports,  '89,  2015;  '90,  2295. 
Capt.  W.  L.  Fisk,  1891-'—.    Reports,  '91,  2500;  '92,  2137. 
Operations. 
1887-'88.  Suspension  of,  in  1887,  '88,  1818. 
1888-'89.  100  linear  feet  of  breakwater  built,  '89.  2015. 
1889-'90.  4,550  linear  feet  of  breakwater  built,  '90.  2295. 
1890-'91.  Extension  of  breakwater  in  progress  under  contract,  '91,  2500. 
1891-'92.  Breakwater  completed  to  a  total  length  of  5,680  feet;  breach. in Cheqna- 
mngon  Point  closed  by  a  brush  and  stone  dike  4,200  ieet  long;  repairs  to  the 
old  portion  of  the  breakwater,  '92,  2138. 
Plans. 
By  Lieat.  Col.  Barlow,  1885,  for  the  construction  of  a  pile  and  slab  breakwater, 
about  8,000  feet  in  length,  located  about  2  miles  northeast  of  the  present  ore 
dock,  at  an  estimated  cost  of  $132,377,  and  the  removal,  by  dredging  to  a  depth 
of  12  feet,  of  the  shoal  in  front  of  Mueller  &  Ritchie's  Wharf,  at  an  estimated 
cost  of  $10,000,  '85,  2013;  '86,  1675. 
Projects. 
By  Board  of  Engineers,  1887,  for  improvement  of  Ashland  Harbor  by  closing  the 
breach  in  Choquamagon  Point  with  a  pile  revetment  4,300  feet  long,  and  by 
dredging  a  channel  100  feet  wide  and  18  feet  deep  in  front  of  and  touching  the 
principal  wharves  of  the  city,  with  a  semicircular  turning  basin  of  400  feet 
radius;  estimated  cost,  $83,&40,  '87,  1966;  '88,  1817,  1818.    This  project  was 
abandoned  in  1889,  at  the  re(iue8t  of  the  citizens  of  Ashland,  and  a  new  project 
was  submitted  by  Maj.  Quinn  and  approved  by  the  Board  of  Engineers.    This 
provided  for  dredging  a  channel  along  the  piers  200  feet  wide  and  17  feet  deep, 
and  the  construction  of  4,650  linear  feet  of  breakwater  projecting  into  the  bay 
4n  such  a  manner  as  to  protect  the  wharves  from  wave  action;  the  inner  end 
of  the  breakwater  to  be  1,000  feet  outside  of  the  established  dockline.    Esti- 
mated cost,  $247,967.50,  '89.  2015,  2016. 
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ASHI.A1VD  HARBOR,  W^IS.— Continned. 

Projects — Continued. 
In  1890,  after  completion  of  the  breakwater  as  projected,  the  project  was  modified 
to  provide  for  the  excavation  of  the  channel  along  tho  wharves  at  an  estimated 
cost  of  $103,125,  '90,  2295,  2296;  also  the  constrnctiou  of  2,320  linear  feet  of 
breakwater  extension,  making  the  total  estimated  cost  for  completion  of  pro- 
posed improvements  in  1891,  $187,500,  '91,  2500;  '92,  2138. 
Surveys. 
Maps. 
'89,  2016. 


ASHLiEF  RIVER,  S.  C— Improvement  of. 

(Continued  from  Vol.  II,  p.  29.) 

Appropriations. 

l»8a-'87 $5,500 

List  of  appropriations,  '88,  984;  '91, 1477. 
Commerce. 

Commerce  of  the  river,  '88,  984. 
Engineers. 

Chief  of  Engineers. 
Reports,  '88,  136;  '89,  151;  '90,  136;  '91,  176;  '92,  174. 

Capt.  F.  V.  Ahbot,  1888-'—.    Reports,  '88,  983;  '89,  1166;  '90,  1205;  '91, 1476: 
'92,  1229. 
Operations. 
1887-'92.  No  operations,  the  desired  channel  depth  having  been  secured,  '88,  983: 
'89. 1166;  '90,  1205;  '92,  1230. 
Projects. 
By  Lieut.  Col.  Gillinore,  1873,  for  the  formation  of  a  dredged  channel  11  feet  deep 
at  mean  low  water  across  shoals  of  Accabee  and  the  Waudo  Phosphate  Works, 
at  an  estimated  cost  of  $5,000,  '73,  756;  '86,  179;  '87,  1141. 

Surveys. 

Stadia  survey  of  upper  river,  '88.  983. 


ASHTABIII^A  HARBOR,  OHIO.— Improvembnt  of. 

(Continued  from  Vol.  II,  p.  29.) 
Appropriations. 

1826-'«7 $403,168.22 

1888 25, 000. 00. '88.  2014. 

1890 40, 000. 00, '90,  2786. 

1892 70, 000. 00, '92,  2510. 

Total 538,168.22  # 

List  of  appropriations, '92,  2a09. 
Commerce. 

Increase  in  tonnage  from  1884  to  1890,  '91,  2864. 
Contracts. 

1888.  Carkin,  Stickney  &  Cram,  for  rock  excavation,  at  $1.90  per  cubic  yard, '89, 
2332. 
B.  S.  Horton,  for  pier  extension  and  repair,  at  a  total  of  $8,920,  '89,  2333. 
1890.  Q.  Oillmore,  for  pier  extension  and  repair,  at  a  total  of  $9,733.12,  '90,  2783. 

Eng^ineers. 

Chief  of  Engineers. 

Reports.  '88,  276;  '89.  327;  '90,  296;  '91,  372;  '92,  351. 
Engineers  in  Charge. 
Maj.  L.  C.  Overman,  1885-'92.     Reports. '88,  2013;  '89,  2329;  '90,  2783;  '91,  2863. 
Lieut.  Col.  J.  A.  Smith,  1892-'—.    Report,  '92,  2508. 
Operations. 

1887-88.  12,731  cnbic  yards  material  dredged,  '88,  2013. 

1888-'89.  2.414  cubic  yards  nint^rial  dredged;  extension  of  east  pier  and  repairs  to 
both  piers  begun,  '89,  2330. 
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ASHTABUI.A  HARBOB,  OHIO— Continued: 

Operations — Continued. 

1889-'90.  2,800  cubic  yards  material  dredged;  extension  of  east  pier  coinpleted/90, 
2784. 

1890-'91.  2,957  cubic  yards  ledge  rock  and  4^01  cnbic  yards  loose  rock,  sand,  and 
gravel  removed  from  the  channel,  '91,  2864. 

1891 -'92.  24,000  cnbic  yards  material  dredged, '92,  2509. 
Projects. 

By  I^ieut.  Col.  Wilson,  1880,  for  the  further  extension  of  the  piers  to  the  16-foot 
curve,  with  the  removal  of  1,100  linear  feet  of  old  west  pier,  revetting  the 
river  bank,  and  the  removal  by  dredging  of  20,000  cubic  yards  of  material,  at 
an  estimated  coRt  of  $88,000, '80,  2163.  In  1882  Lieut.  Col.  Wilson  estimated 
thnt  $62,000  will  be  required,  in  addition  to  the  $60,000  appropriated  since 
1880,  to  complete  the  work, '82,  2410.  Lieut.  Col.  Wilson  iloi^s  not  deem  it 
possible  to  maintain  a  depth  at  entrance  to  pier  of  16  feet  without  continual 
dredging, '82,  2411. 

In  1883  Maj.  Adams  increases  the  foregoing  intimate  to  $91,800,  '83,  1918. 

In  1884  Maj.  Maguire  increased  previous  estimate  to  $1CK2,750, '84,  2117;  '85,  342. 

In  1890  Maj.  Overman  proposed  securing  20  feet  depth  by  extension  of  the  piers  to 
the  22-foot  curve  in  the  lake,  involving  the  constrnction  of  1,360  linear  feet  of 
pier,  with  repairs  to  existing  works;  estimated  cost,  $265,650, '90,  2785. 

In  1891  Maj.  Overman  proposed  the  removal  of  242  linear  feet  of  the  lake  and  of 
the  east  pier  an<l  relocation  of  the  same  45  feet  to  the  eastward  of  Us  present 
position,  with  additional  rock  excavation  as  reqnired  by  such  change  of  pier; 
estimated  cost,  $23,492,  making  the  total  cost  of  revised  and  approved  project 
$329,142, '91, '2864. 
Surveys. 

Maps. 
'91,  2866. 


ATCHAFAIiAFA  RITEB9  liA.— Examination  of. 

(Continued  from  Vol.  11,  p.  31.) 

Eng^lneers. 

Chief  of  Engineers. 

Report,  '89,  202. 
Engineer  in  Charge. 
Capt.  W.  L.  Fisk.    Report,  '89, 1510. 
Plans. 
In  1888  Capt.  Fisk  did  not  consider  that  the  existing  commercial  requirements 
demanded  any  expenditure  for  improvement  of  the  river,  '89,  1511. 
Surveys. 
Examination  ordered  by  act  of  August  11, 1888.     Made,  1888,  under  direction  of 
Capt.  Fisk,  '89, 1510. 


ATCHISOUfy  KANS.^— (See  Missouri  River  between  mouth  and  Sioux  Citt.) 


ATI^ANTIC  €IT¥  HARBOR,  N.  J.-^urvey  of. 

(Continued  from  Vol.  II,  p.  31.) 

Appropriations. 

1886 $5,000 

Enifiiieers. 

Chief  of  Engineers. 

Report,  '88,  85. 
Engineer  in  Charge. 

Lieut.  CoL  H.  M.  fiobert.    B^ort,  '88,  7l7. 
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AU  GRES  RIVER,  HEICH.— Examination  ov. 

Eni^tneers. 

Chief  of  Engixeers. 

Report, '89.  319. 
Engineer  in  Charge. 

Col.  O.  M.  Poe.    Report,  '89, 2277. 
Plans. 

In  1888  Col.  Poe  did  not  consider  that  the  present  or  prospective  commerce  of 
the  river  warranted  the  considerable  expenditure  that  would  be  required  for 
improvement,  '89,  2278. 
Surveys. 
Examination  ordered  by  act  of  August  11, 1888.    Made,  18S8,  under  direction  of 
Col.  Poe,  '89,  2277. 


AU  SABIiE  RITER  AND  HARBOR,  IIIICH.— Improvement  of. 

(Continued  from  Vol.  II,  p.  32.) 

Appropriations. 

1867-'82 $113,970 

List  of  appropriations,  '92,  2454. 
Contracts. 

1889.  Carkin,  Stickney  &  Cram,  for  dredging,  at  34^  cents  per  cubic  yard,  '89.  2248. 
Eng^lneers. 
Chief  of  Engineers. 

Reports. '88,  263;  '89,  311,319;  '90,  279;  '91,  351;  '92,  336. 
Engineer  in  Charge. 
Col.  O.  M.  Poe,  1883-'—.    Reports,  '88,  1962 ;  '89,  2247,  2279 ;  '90,  2723 ;  '91, 2771 ; 
'92, 2453. 
Operations. 
1887-'89.  No  operations;  condition  of  harbor;  past  work,  '88,  1962;  '89,  2248. 
1889-'90.  12,864  cubic  yards  material  dredged,  '91,  2724. 
1890-'92.  No  operations,  '91,  2771;  '92,  2453. 
Plans. 
Col.  Poe,  after  examination,  reports  the  harbor  of  An   Sable  as  unworthy  of 
improvement  by  the  General  Government^  '89,  2280. 
Projects. 


feet  deep  in  place  of  12;  estimated  cost,  $82,893,  '67, 147;  '86.  2133.  After  the 
expeiiditure  of  appropriations  aggregating  $95,970,  Maj.  Uarwood,  in  1879, 
proposed,  at  an  estimated  cost  of  $35,000  for  the  completion  of  the  improv^e- 
meut,  the  formation  of  a  channel  10  feet  deep  and  100  feet  wide,  extending 
from  deep  water  in  the  lake  to  the  State  Street  Bridge  in  An  Sable  (S.  Ex.  Doc. 
79,  Forty-fifth  Congress,  third  session),  '79, 1657.  Estimated  in  1883  by  Maj. 
Farquhar,  $32,121, '83,  1857. 

In  1885  Col.  Poe  considered  that  the  formation  of  the  bar  at  entrance  to  the  harbor 
precluded  its  improvement  at  a  cost  commensurate  with  the  advantages  to  be 
gained,  '85,  2130;  '86,  322.  Expenditures  have  resulted  in  a  depth  of  4  feet 
on  the  bar  and  8  feet  in  the  channel  from  bar  to  Oscoda  Bridge,  '85,  2137. 

In  1891  Col.  Poe  did  not  recommend  any  further  attempts  to  secure  a  permanent 
improvement,  '91,  2771. 
Snnrej^s. 

Exammation  of  An  Sable  River  for  a  12-foot  channel  and  breakwater,  ordered 
by  act  of  August  11,  1888.    Made,  1888,  under  direction  of  Col.  Poe,  '89,  2279. 


AVX  BE€S  SCIES,  MICH.— (See  Frankford  Habbor,  Mich.) 
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BALTIMORE  HARBOR,  MD.— Impbovsmkkt  of. 

(Contiuued  from  Vol.  II,  p.  34«) 

Appropriations. 

1836-'87 $2,271,830 

1888 300,000.  '88.  756. 

1890 340,000.  '90,988. 

1891 151, 200, '91,  1229.  * 


1892  i       2^»^* 

"^^ }     208,000, 


208, 000,  '92, 1007.  . 

Total 3,299,030 

List  of  appropriatioiiB,  '92,  1007. 
Commerce. 

Commercial  interests  of  Baltimore,  '89,  929,  934;  '90,  989. 
Contracts. 

1888.  American  Dredging  Company,  for  dredging,  at  11  cents  per  onbic  yard,  '89, 928. 

1889.  American  Dredging  Company,  for  dredging,  at  11^  cents  per  cuoic  yard,  '89, 
929. 

1890.  American  Dredging  Company,  for  dredging,  at  10^  cents  per  cable  yard,  '91, 
1229. 

En^neers. 
Chief  of  Engineers. 

Reports,  '88.  95;  '89,  113;  '90,  102;  '91,  132;  '92.  132. 
Engineers  in  Charge. 
Col.  W.  P.  Craigbill,  1870-'89.    Report,  '88,  756. 
Capt.  T.  Turtle,  188^^90.    Report,  '89.  927. 

Col.  W.  P.  Craigbill,  1890-'—.    Reports,  '90,  987;  '91, 1227;  '92, 1005. 
Operations. 
1887-'88.  No  operations  for  lack  of  fnnds,  '88,  756. 
1888-'89.  200,000  cubic  yards  material  dredged,  '89,  928. 
1889-'90.  No  operations,  '90,  987. 

1890-'91.  1.334,000  cubic  yards  material  dredged  from  the  channel,  '91,  1228. 
1891-'92.  3,506,443  cubic  yards  material  dredged  from  the  channel,  '92,  1006. 
Private  and  Corporate  H^orlc. 
1500,000  expended  in  work  of  improvement  by  the  city  of  Baltimore  and  the  State 
of  Maryland,  up  to  1890,  '91,  133. 
Projects. 
From  1836  to  1838,  inclusive,  $55,000  was  appropriated  for  Baltimore  Harbor,  '66^ 

iii,  36. 
In  1852  the  project  originated  for  improving  the  channels  at  the  approach  from 
deep  water  in  Chesapeake  Bay,  and  was  inaugurated  under  the  joint  action  of 
the  Government  and  State  of  Maryland  in  the  improvement  of  the  Brewerton 
Channel  to  a  width  of  150  feet  and  a  depth  of  22  feet,  '67,  420;  '70,  418;  '74, 
ii,  19;  '79,  492. 
In  1866  Mai.  Craigbill  proposed  an  alteration  in  the  direction  of  a  part  of  the 
channel,  with  a  widening  of  the  channels  to  200  feet,  '66,  iv,  233,  234;  '67, 
42,  417,  420,  422. 
In  1872  the  project  was  revised  to  provide  for  channels  24  feet  deep  at  mean  low 

water  and  from  250  to  400  feet  wide,  '72,  67;  '73,  761;  '74,  221. 
In  1881  Lieut.  Col.  Craigbill  proposed  the  deepening  of  the  channels  to  27  feet  at 
mean  low  water,  together  with  the  formation  of  a  cut-off  between  the  lower 
part  of  the  Brewerton  and  the  upper  part  of  the  Craigbill  channels,  '81,  861. 
This  work  was  practically  accomplished  in  1886,  '86,  874. 
The  total  amount  appropriated  from  1852  to  1886,  inclusive,  was  $2,216,830. 
By  Col.  Craigbill,  1887,  for  improvement  of  the  channels  between  deep  water  in 
Chesapeake  Hay  and  Baltimore,  by  dredging  the  same  to  27  feet  mean  low 
water,  and  600  feet  width;  estimated  cost,  $1,300,000,  '87,  860,881;  '88,  756. 
Amount  estimated  for  completion  in  1891,  $208,800,  '91,  134. 


BANOOB  HARBOR  AND  PENOBSCOT  RIVJBR,  ME.— Imfroyb- 

MENT  OF. 

(Continued  from  Vol.  II,  p.  35.) 

Appropriations. 

l829-'87 $213,300 

1888,  Bangor  Harbor 20,000,  '88,  380. 

1888,  Penobscot  River 50,000,  '89,514. 


• 


Appropriated  for  Curtis  Bay  Channel. 
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BANGOn  HARBOR  ANB  P£NOBS€OT  RIVER,  ME.— Continued. 

A  pproi»  riatlons— Continued. 

1890,  Bangor  Harbor  and  Penobscot  River $25, 000,  '90,  434. 

1892,  Bangor  Harbor  and  Penobscot  River ....      40, 000,  '92,  607. 

Total  348,300 

List  of  appropriations,  '89,  512;  '92,  605. 
Commerce. 

Statistics  of  ports  of  Bangor,  Winterport,  and  Burksport,  '87,  444,  445. 
Railway  connections  with  navigable  portions  of  the  river,  '88,  380. 
Shipping  of  Bangor,  '88,  426. 
CoiitracCs. 

J 889.  T.  Symonds,  for  dredging,  at  30  cents  per  cnbiu  yard,  '89,  514. 

1890.  J.  B.  Johnston,  for  dredgin«;,  at  17  cents  per  cubic  yard,  '90,  434. 

1891.  A.  K.  Stone,  for  dredging,  at  26^  ceuts  per  cubic  yard,  '92,  506. 
Eiigrineers. 

Chief  of  Engineers. 
Reports,  '88,  13,  22;  '89,  22;  '90,  17;  »91,  23,33;  '92,  27,39. 

BOAKl>  OF  EnUINKEBS. 

Convened  .January,  1889,  at  New  York  City,  to  examine  and  report  npon  Llent. 

Col.  Smith's  project  for  the  improvement  o£the  Penobscot  River  between 

Bucksport  and  Winterport,  Me.;  letter,  '89,  517.     Report,  '89,  520.     (Cols. 

Abbot  and  Comstock,  and  Lieut.  Cols.  Houston  and  Gillespie.)    Report,  '89, 

517, 520. 
Enginef.rs  m  Charge. 

Lieut.  Col.  J.  A.  Smith,  1886-'92.    Reports,  '88^  379, 425, 427 ;  '89,  512, 613, 616, 618, 

519;  '90,  434;  '91,  579;  '92,  534. 
Lieut.  Col.  P.  C.  Hains,  1892-'—.    Report,  '92,  604. 

A.  C.  Both.    Reports,  '88,  428;  '89,  616;  '92,  539. 
Operations. 

1887-^88.  14,102  cubic  yards  material  dredged  and  9^  cubic  yards  stone  removed 
from  the  channel  at  B*angor  Harbor,  '88,  380. 

1888-'89.  37,822  cubic  yards  material  dredged  and  22|  cubic  yards  bowlders  removed 
from  Bangor  Harbor  Channel,  '89,  512. 

1889-'90.  Bangor  Harbor  Channel  completed  as  projected ;  137,343  cubic  yards  mate- 
rial dredged  from  the  Penobscot  River  between  Bangor  and  Bucksport  Nar- 
rows, '90,  433. 

1890-'91.  65,460  cubic  yards  material  dredged  above  Crosbys  Narrows  and  at  Frank- 
ford  Flats,  '91,  580. 

1891-'92.  12,000  cubic  yards  material  dredged  from  river  near  Stems  Mills,  '92, 606. 
Physical  Ciiaracteristics. 

Current  observations  and  borings,  '88,  429, 430, 516, 516. 

Projects. 

For  projects  previous  to  1884  see  Penobscot  River,  Me.  -,    • 

The  project  of  1884  proposed,  by  dredging,  to  widen  the  channel  opposite  Bangor 
to  a  width  of  300  feet  with  a  low- water  depth  of  11  feet ;  also  to  widen,  straighten, 
and  deepen  the  chaunel  near  Crosbys  Narrows;  estimated  cost,  $75,000,  '84, 
477;  '86.531. 

By  Lieut.  Col.  Smith,  1888,  for  improvement  of  the  river  between  Bangor  and 
Bucksport  Narrows,  contracting  i^e  cross  section  of  the  river  at  various  points 
by  means  of  stone  jetties,  to  secure  a  chanuel  800  feet  wide  and  22  feet  deep  at 
mean  low  water  through  the  shoals,  the  action  of  the  jetties  to  be  assisted  by 
dredging;  estimated  cost,  $365,000,  '88,  430,  431;  '89,  516.  Total  estimated 
cost  of  project  for  the  improvement  of  Bangor  Harbor  and  Penobscot  River, 
$440,000,  '90,  433;  '92,  504. 

In  1891  Lieut.  Col.  Smith  proposed  the  construction  of  a  rubble  stone  jetty  to  assist 
in  maintaining  the  channel  at  Frankford  Flats ;  estimated  cost,  $46,200,  '91, 584. 

By  Lieut.  Col.  Smith,  1891,  for  widening  the  channel  at  Bangor  and  dredging  at 
ferry  landings;  construction  of  two  stone  jetties  at  Crosbys  Narrows,  and 
three  jetties  between  Bucksport  and  Winterport;  estimated  cost,  $202,000, 
'92,  538. 
Surveys. 

Ordered  by  act  of  August  6,  1886.  Made,  1888,  under  direction  of  Lieut.  Col. 
Smith.  '88,  427. 

Snrvev  of  Penobscot  River.  Made,  1891,  under  direction  of  Lieut.  CoL  Smith, 
'92, 635. 

Maps. 
'89,  616. 
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BAR  HARBOR,  IflE.,  with  a  view  to  establisbinfr  a  breakwater 
and  deepening^  the  channel  between  RodicJks  and  Mount 
Desert  Islands. 

(Continued  from  Vol.  II,  p.  36.) 

A  ppropriatlons. 

1888 $50,000,  '88,  13. 

1890 50.000,  '90,431. 

1892 50,000,  '92.501. 

Total 150,000 

Contracts. 

1889.  F.  8.  Andrews,  for  furnishing  and  placing  stone  on  Bar  Harbor  Breakwater^ 
at  $1.10  per  ton,  *89,  511. 

1890.  T.  R.  Smith,  for  furnishing  and  placing  stone  on  Bar  Harbor  Breakwater,  at 
$1.23i  per  ton,  '91,  578.    Contract  annulled,  '92,  501. 

1892.  W.  8.  White,  for  riprap  breakwater  construction  at  $1.02  per  ton,  '92,  501. 
6.  M.  Neelon,  for  riprap  breakwater  construction,  at  $1.23^  per  ton,  ^2,  501. 

Engineers. 

Chirf  of  Engineebs. 

Reports,  '88.  13;  '89,  21;  '90, 16;  '91,  21;  '92.  25. 
Engineers  in  Charge. 

Lieut.  Col.  J.  A.  Smith,  1887-^92.    Reports,  '89.  509;  '90,  430;  '91,  676. 

Lieut.  Col.  P.  C.  Hains,  1892-'—.    Report,  '92,  500. 
Operations. 
1887-'89.  No  operations,  '88.  13;  '89.  510. 

1889-90.  11,393  tons  of  stone  delivered  in  breakwater,  '90,  431. 
1890-'91.  6,127  tons  of  stone  delivered  in  the  breakwater,  '91,  577. 
1891-'92.  Construction  of  breakwater  continued,  '92,  501. 

Projects. 

By  Lieut.  Col.  Smith,  for  construction  of  riprap  breakwater,  with  concrete  super- 
structure, extending  from  Round  Porcupine  Island  to  Porcupine  Dry  Island, 
and  thence  to  within  400  feet  of  the  shore  line,  a  total  distance  of  3,425  feet; 
estimated  cost,  $500,000,  '87.  484.    Revised  In  1889  to  $800,000,  '89.  510. 
Incre^ed  in  1891  to  $806,000,  '91.  577. 
Surveys* 
Maps. 
•91.  576. 


BARREN  RITER,  K¥.— (See  Gre!en  and  Barren  rivers.) 


BARNEOAT  AND  OREAT  EOO  HARBOR  BATS,  N.  J.— Exahi- 

nation  of  sound  between. 

Enifineers* 

Chief  of  Engineers. 

Report,  '91,  118. 
Engineer  in  Charge. 

Maj.  C.  W.  Raymond.    Report,  '91.  1094. 
Physical  Characteristics. 
Description  of  the  locality,  '91.  1094. 

Plans. 

In  1890  Maj.  Raymond  did  not  consider  the  sonnd  worthy  of  improvement,  '91» 
1094. 

Surveys. 

Examination  ordered  by  act  of  September  19, 1890.    Made,  1890,  under  direction  of 
Maj.  Raymond,  '91,  1094. 


BATON  ROUOE  HARBOR,  I^A«— Examination  of. 

Eniflneers. 

Chief  of  Engineers. 

Report,  '89.  202. 
Engineer  in  Charge. 

Capt,  W.  L.  Fisk.    Report,  '89, 1511. 
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BATOnr  R0i;O£  HjIRBOR,  l4A.--Coiitmaed. 

Plans. 

In  1889  Gapt.  Fisk  reported  the  present  harbor  facilities  as  sufficient  for  existing 

commercial  requirements,  '89,  1511. 
Surveys. 
Examination  ordered  by  act  of  August  11, 1888.    Made,  1889,  under  direction  of 

Capt.  Fisk,  '89, 1511. 


BAT  RIDOE  €HAIirjV£I^9  N.  ¥•— Examination  ov. 

Bn^ineenu 

Chief  of  Enoinekrs. 

Report,  '91,  94. 
Engineer  in  Charge. 
Lieut.  Col.  G.  L.  Gillespie.    Report,  '91,  940. 
Plans. 
In  1890  Lieut.  Col.  Gillespie  did  not  consider  the  locality  worthy  of  improvement 
to  the  extent  desired,  '91,  942. 
Snnreys. 
Examination  ordered  by  act  of  September  19, 1890.    Made,  1890,  under  direction  of 
Lieut.  CoL  Gillespie,  '91,  940. 


BATADVCE    (BAGADU€E)    RIVER,    RIB.,    BBTlVEBIir    THB 
VOIVIIS  OF  PBNOBSCOT  ANB  BROOKSVII^LB.— Impbovs- 

MBNT  OF. 

(Continued  from  Vol.  II,  p.  37.) 

Appropriations. 

1888 $3, 000, '89,  511. 

1890 4,000, '90,  432. 

1892 • 5, 000, '92,  503. 

Total 12,000 

Commerce. 

Industries  to  be  stimulated  by  increased  channel  facilities,  '88,  400. 
Engrineers. 
Chief  of  Engineers. 
Reports,  '88,  13, 22 ;  '89,  21 ;  '90,  17 ;  '91,  22 ;  '92,  26. 

Lieut.  Col.  J.  A.  Smith,"  1888-'92.    Reports.  '88,  398;  '89,  511;  '90,  432;  '91,  578. 
Lieut.  Col.  P.  C.  Hains,  1892-'—.    Report,  '92,  502. 

F.  8.  Burrowes.    Report^  '88,  402. 
Operations. 

1887-'91.  No  operations;  work  postponed  to  await  further  appropriations, '88, 
398;  '89,  512;  '90.  432;  '91,  579;  '92,  503. 
Physical  Ciiaracteristics. 

Character  and  dimensions  of  the  natural  channel  from  the  mouth  to  Penobscot, 
88,  «>i79. 

Projects. 

By  Lieut.  Col.  Smith,  1888,  to  straighten  and  deepen  the  channel  by  dred|^ng  and 
rock  removal,  giving  a  width  of  150  feet  from  Bridges  Point  to  Wiuslows 
Island,  and  thence  a  width  of  100  feet  to  the  village  of  South  Penobscot,  with 
a  depth  of  6  feet  at  low  water  throughout;  estimated  cost,  $45,000,  '88,  399, 
402;  '92,  502. 

Surveys. 

Ordered  by  act  of  August  5, 1886.  Made,  1888,  under  direction  of  Lieut.  Col.  Smith, 
'88,  401. 
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BAYOU  BARTHOIiOmEW^,  ARK.  AND  Li A.— Improvement  of. 

(Continued  from  Vol.  II,  p.  38.) 

Appropriations* 

188l-'87 $23,000 

1888 5, 000, '8a,  1352. 

1890 5,000, '90.  1884. 

1892 5,000,  '92,1613. 

Total 38,000 

List  of  appropriations,  '91, 1983. 
Commerce. 

Cotton  trade- of  the  bayon,  and  reduction  in  freight  rates  thereon,  '90,  1884:  '91, 
1983. 
Enifineers. 

Chief  of  Engineers. 

Reports,  '88,  179;  '89,  210;  '90,  189;  '91,  240;  '92.  232. 
Engineer  in  Charge. 
Capt.  J.  H.  Willard,  1886-'—.    Reports,  '88. 1351;  '89,  1601;  '90, 1882;  '91, 1982; 

'92,  1610. 
Operations. 
1887-'88.  3,460  loss  and  snags  removed  from  the  channel,  3,126  trees,  and  8,653 

square  yards  orush  cut  from  the  banks,  '88,  1351. 
1888-'89.  No  operations,  '89,  1601. 
1880-'90.  10,500  snags  and  3  wrecks  removed  from  the  channel;  49,650  trees,  6,500 

shore  snags,  and  9,325  square  yards  brush  cut  from  tlie  banks,  '90,  1883. 
1890-'91.  1,670  snags  removed  from  the  channel,  10,^2  stumps  and  logs  removed 

from  the  channel  and  banY^s,  and  44,600  trees  girdled  and  removed,  '91,  1984. 
1891-'92.  3,470  snags  and  stumps  removed;  10,106  shore  snags  and  logs  and  41,054 

trees  cleared  from  the  banks,  '92.  1612. 
Projects. 
By  Maj.  Benvanrd,  1880,  for  the  improvement  of  the  bayou  from  Baxter  Station  to 

its  mouth,  a  distance  of  213  miles,  by  the  removal  of  trees,  logs,  and  snags; 

estimated  cost,  $26,862,  '81, 1455. 
No  permanent  improvement  c»n  be  eftected,  *85,  235. 


BATOIJ  B LAC  1^9  EiA.  -Impkovembnt  of. 

(Continued  from  Vol.  II,  p.  39.) 

Appropriations. 

1881-^84 $25,000 

JBnirineers. 

Chief  of  Engineers. 
Report,  '91,  229,  230. 
EmiiNEER  IN  Charge. 
Capt.  W.  L.  Fisk,  1888-'—.    Reports,  '88,  1251;  '91,  1846,  1850. 
Operations. 
Operations  prior  to  1888,  '88,  1251. 
1^7-*88.  No  operations  for  lack  of  funds,  '88,  1252. 
Physical  Characteristics. 

Description  of  the  bayou,  '88,  1251. 
Plans. 
In  1890  Capt.  Fisk  did  not  consider  Bayou  Black  worthy  of  improvement,  either 
in  connection  'with  Bayou  Terrebonne  or  as  a  connection  between  Calcaaiea 
and  Sabine  lakes,  '91,  1846, 1851. 
Projects. 
The  project  under  which  operations  were  carried  on  up  to  1886  was  by  M^j. 
Howell,  1881,  and  provided  for  cleaning  the  bayou  of  obstructions  and  dredg- 
ing a  channel  59  feet  wide  and  6  feet  deep  from  Bayou  Cane  to  Tigerville,  24 
miles;  estimated  cost,  $47,520,  '81,  1288,1292.    Increased  in  1885  to  $81,000, 
'85,  1402;  '87, 1369.    In  1887,  M^j.  Heuer  considered  the  improvement  of  the 
bayou  local  in  its  benefits,  '87,  1370. 
Surveys. 
Examination  of  Bayou  Black  to  connect  with  Bayou  Terrebonne  ordered  by  act 
of  September  19,  1890.    Made,  1890,  under  direction  of  Capt.  Fisk,  '91,  1846. 
Examination  of  Bayou  Black  for  connection  between  Calcasieu  Lake  and  Sabine 
Lake  ordered  by  act  of  September  19, 1890.    Made,  1890,  under  direction  of 
Capt.  Fisk,  '91,  1851. 


RIVERS   AND   HARBORS.  35 

BATOV  BIEUF9   LA.— IMPROVEMBNT  OF. 

(Continued  from  VoL  II,  p.  40.) 
Appropriations* 

mi-'fi $20,000 

1888 6,000, '88.  1354. 

1890 5,000, '90,  1887. 

1892 10,000, '92,  1616. 

Total 41,000 

List  of  appropriations,  '91,  1986. 
Contracts. 

1888.  A.  Hefner,  for  earth  filling,  at  22  cents  per  cubic  yard,  *88,  1353. 
En^neers. 
Chief  of  Emoinerrs. 

Reports,  '88,  179;  '89,  211;  '90,  190;  '91,  241;  '92,  233. 
Engineer  in  Charge. 
Capt.  J.  H.  Willard,  1886-'—.    Reports,  '88,  1353;  '89, 1603;  '90, 1885;  '91, 1985; 
'92,  1614. 
AB8I8TANT. 
J.  Ewens.    Report,  '91,  1986. 
Operations. 
1887-'88.  Closure  of  Outlet  No.  1  completed,  '88,  1353. 

1888-'89.  Closure  of  Outlets  2  and  3  completed  by  deposit  of  14,860  cubic  yards  of 
earth ;  3,000  snap^  removed  from  channel,  and  7,440  trees  and  3,770  square 
yards  brush  cleared  from  the  banks,  '89,  1603. 
1889-'90.  130  snags  removed  from  the  channel,  and  314  trees  and  shore  snags  cleared 

from  the  banks,  '90,  1886. 
1890-'91.  No  operations,  '91,  1987. 

1891-92.  40,416  snags,  logs,  and  stamps  cleared  from  the  channel;  11,156  shore 
snags  removed ;  66,557  leaning  trees  removed  or  girdled ;  20,060  square  yards 
brush  and  willows  cut;  wreck  removed,  '92,  1616. 
Projects. 
By  Mi^.  Benyaurd,  1880,  for  improvement  from  Wallace  to  the  month,  280  miles,  by 

removal  of  obstructions;  estimated  cost,  $20,020,  '81,  1424, 1428. 
By  Capt.  fiergland,  1884,  for  closing  3  outlets  of  fi<Buf  River  near  Point  Jefferson; 

estimated  cost,  $8,500,  '85,  235, 1503, 1546. 
In  1892  $26,000  was  estimated  as  required  to  complete  the  closure  of  the  three 
outlets,  for  continuing  the  removal  of  obstructions,  and  for  survey  of  BcDuf 
River,  '92,  1616. 


BATOIJ  BUFFALO.  TEX.— Improvkmbnt  or. 

(Continued  from  Vol.  II,  p.  89.) 

Appropriations. 

l^l-'87 $118,750 

1888 25, 000, '88.  1288. 

1890 25,000, '90.  1809. 

1892 25,000, '92,  155L 

Total 193,750 

List  of  appropriations,  '91,  1927. 
Commerce. 

Cotton  shipments,  '90,  1808. 
Contracts. 
1888.  J.  J.  Atkinson,  for  dredging  and  rock  removal,  at  a  total  of  $24,192,  '89, 1561. 
1891.  J.  J.  Atkinson,  for  dredging  and  removal  of  trees  and  logs,  at  a  total  of 
$21,110,  '91. 1927. 
Engineers. 
Chief  of  Enginbbrs. 

Reports, '88,  174;  '89,205;  '90,  185;  '91.  234;  '92,  227. 
Engineers  in  Ciiargk  : 
MaJ.  O.  H.  Ernst,  1886-'90.    Reports,  '88,  1286;  '89,  1559. 
Maj.  C.  J.  Allen,  1890-'-.    Reports,  '90, 1807;  '91.  1924;  '92,  1548. 
Assistant. 
R.  B.  Talfor.    Reports,  '88,  1288;  '89,  1561;  '91,  1928;  '92,  1551. 
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BATOIJ  BUFFALO,  T£X.— Continned. 

Operations. 

1887-88.  56,677  cabio  yards  material  aad  2,852  oabio  feet  logs  removed  from  the 
bayou,  '88,  1287. 

1888-^89.  48,104  cable  yards  material  and  1,795  cable  feet  sanken  logs  removed, 
'89,  1560. 

1889-90.  6,651  cable  yards  material  dredged  and  1,062  cable  feet  logs  and  stamps 
removed,  '90,  1808. 

1890-'91.  26,000  cable  yards  material  dredged;  2,900  cubic  yards  material  dug  from 
the  banks;  2,900  logs  removed  from  the  channel  and  13,348  trees  from  the 
banks,  '91,  1925. 

1891-92.  Removal  of  stamps  and  logs  and  excavation  of  material  from  projecting 
points,  '92,  1551. 
Physical  CliaracCeristics. 

Description  of  the  bayou,  '90,  1807. 
Projects. 

By  MaJ.  Mansfield,  1880,  for  the  formation  of  a  channel  100  feet  wide  and  12  feet 
deep  between  Simms  Bayou  and  month  of  White  Oak  Bayoa  at  Hnaston ;  revet- 
ment of  bank,  removal  of  trees,  and  dredging;  e<)timated  cost,  $385,299, '8X. 
1343,1344,1346;  '91,  1925;  '92,  1550. 

The  locality  not  considered  capable  of  permanent  improvement,  '87,  190* 


BATOU  CARUN,  I^ A. —Examination  or. 


Enffiiieers. 

Cjiikf  ok  Knginbkrs. 

Keport,  '91.  229. 
Engineer  in  Charge. 

Mi^j.  J.  P.  Quinn.    Keport.  '91,  1838. 
Piiysical  Cliaracteristics. 
Description  of  the  locality,  '91, 1838. 


In  18^)1  Col.  Comstook  did  not  consider  the  bayon  worthy  of  improTement,  '91. 
1839. 
S«rveys« 
Examination  ordered  by  act  of  September  19, 1890.    Made,  1891,  under  directioii  of 
M%j.  Quinn,  *9l.  1838. 


BAFOV  CASTOR,  I^.— ExAMiKAiioir  or. 

Engriaeenu 

Chief  of  Engixbers. 

Report,  '91.  249. 
Enginrrr  in  Charge. 

Capt.  J.  H.  Willard.    Report,  '91.  2028. 

AS5*1STANX. 

R.  S.  Buck.    Report,  '91.  2029. 
Piiysiral  Ciiaracteristies. 

Description  of  the  locality.  '91,  2029. 
Plans. 
In  1891  Capt.  Willanl  did  not  consider  the  bayou  worthy  of  improvement  in  view 
of  the  small  commercial  interests  to  be  benefited,  '91,  2028. 
Surveys. 
Examination  ordered  by  act  of  September  19, 1890.    Made^  1890^  under  direction  of 
Capt,  Willard,  '91,  2028. 


BAFOV  CEBAB,  TEX.— lMPRo>7.ME2rr  or. 
^Continued  from  Vol.  II,  p.  111.) 


A  p^r^priafioas. 

1890 $18,150.  '91,  1923. 

1892 U.OC^K  '92,  1545. 

Total. ..4 32,150 
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BAYOU  CEDAR,  TEX.— Contmued. 

Contracts. 

1891.  A.  M.  Shannon  A  Co.,  for  dredging,  at  24  cents  per  cubic  yard;  brush  mattress 
in  place,  at  $6  per  cord,  and  stone  in  place,  at  $2.50  per  cubic  yard,  '92, 1545. 
Engineers. 
Chief  op  Exginkers. 

Reports,  '89,  207;  '90,  186;  '91,  233;  '92,  227. 
Engineers  in  Charge. 
M^j.  O.  H.  Ernst,  1888.    Report,  '90,  1815. 

MaJ. C.J.Allen,  1888-'—.    Reports,  '90,  1816;  '91.  1922;  '92,  1543. 
Assistant 
R.  B.  Taliror.    Reports,  '90, 1817;  "92, 1546. 
Operations. 
1891-'92.  10,350  cubic  yards  of  material  dredged;  833  cords  of  brush  mattress  and 
2,278  cubic  yards  stone  in  place,  '92,  1545. 
Plans* 
Hy  MaJ.  Allen,  1889,  for  excayation  of  a  channel  through  the  bar  at  the  mouth  of 
the  bayou,  by  dredging  and  revetment;  for  a  5-foot  channel,  $18,150  to  $20,735; 
for  a  6-foot  channel,  $24,035  to  $51,700,  '90,  1817,  1818. 
Projects. 
Jiy  Maj.  Allen,  1889,  for  improyement  of  the  bayou  by  dredging  a  channel  100  feet 
wide  and  5  feet  deep  at  mean  low  water;  also  protection  of  the  channel  thus 
formed  by  brush  and  stone  walls  or  revetment,  with  occasional  d,redgiTig  to 
maintain  the  channel  depth;  estimated  cost,  $32,500,  '91,  1923;  '92,  1544. 
Surveys. 
Survey  for  removal  of  bar  at  mouth  ordered  by  act  of  August  11, 1888.    Made, 
1889,  under  direction  of  Maj.  Allen,  '90,  1816. 


BATOV    CHEVBEUII.    ANB     BAVOV    TIORE,    I.A.— Examina- 
tion OF. 

Fnirtneers. 

Chief  of  Engineers. 

Report,  '91,  229. 
Engineer  in  Charge. 
Capt.  W.  L.  Fisk.    Report,  '91,  1841. 
Phsrsical  Characteristics. 

Description  of  the  locality,  '91,  1841. 
Plans. 
In  1891  Capt.  Fisk  did  not  consider  either  Bayou  Chevreull  or  Bayou  Tigre  worthy 
of  improvement  by  the  General  Government,  '91,  1841. 
Surveys. 
Examination  ordered  by  act  of  September  19.  1890.    Made,  1891.  under  direction 
of  Capt.  I?^sk,  '91, 1841. 


BATOU  CHITTA  (BOOIJE  CHITTO),  I^.— Improvement  of. 

Appropriations. 

1890 $5, 000, '91.  1800. 

1892 5,000,  '92,  1466. 

Total 10,000 

Engineers. 

Chief  of  Engineers. 

Reporto,  '89,  193;  '91,  220;  *92,  214. 
Engineer  in  Charge. 
Maj.  A.  M.  Damrell,  1888-'—.    Reports.  '89,  1465;  '91,  1800;  '92,  1466. 
Operations. 

1891-'92.  Preparation  of  plant,  '92,  1466. 
Plans. 
By  MaJ.  Damrell,  1889,  for  improvement  of  the  bayou,  securing  a  channel  3  feet 
deep,  by  removal  of  snags,  logs,  overhanging  trees,  and  tish  traps,  and  closing 
the  west  mouth  from  its  junction  up   to  Alford's  Bridge;   estimated  cost, 
$30,000,  '89,  1466;  '91,  220;  '92,  1466. 
Surveys. 
Examination  ordered  by  act  of  August  11, 1888.    Made,  1889,  under  direction  of 
Ubj.  DamreU,  '89.  1465. 


S8  INDEX   OP 

BAVOU  CO€OI>BI£,  I.A.— Kxamination  or. 

Engineers* 

CiiiRF  OF  Engineers. 

Report,  '91,  229. 
Engineer  in  Charge. 
Capt.  W.  L.  Fisk.    Report,  '91.  1849. 
Plans. 

In  1890  Capt.  Fisk  did  not  consider  the  bayou  worthy  of  ImproTement;  '91,  1850. 
Surveys. 
Examination  ordered  by  act  of  September  19,  1890.    Made,  1890,  under  direction 
of  Capt.  Fiek,  '91,  1849. 


BAFOV  COIJBTABLEAU,  E.A.— Impuovexbnt  of. 

(Continued  from  Vol.  II,  p.  40.) 

A  ppropriations. 

1880-W $24,000 

1888 5, 000. 'Sa,  125e. 

1890 2,200, '90,  1749. 

Total 31,200 

List  of  appropriations,  "90,  1747. 
Engrineers. 

Chikf  ok  Engineers. 

Reports,  '88,  170;  '89,  198;  '90,  179;  '91,  225;  '92,  219. 
Engineers  in  Charge. 
Capt.  W.  L.  Fisk,  1888-*91.    Reports,  '88,  1254;  '89.  1491;  '90,  1747. 
Maj.  J.  B.  Quinn,  1891-'--.    Reports,  '91,  1826;  '92,  1600. 
Operations. 
1887-'88.  Repairs  to  old  dams  in  the  Big  and  Little  Fordoche,  and  new  dam  begun 

in  Bayou  English,  '88,  1255. 
1888-'89.  No  operations,  '89,  1492. 
1889-90.  Broken  dams  in  bayous  Manizelle, English, and  Fordoche  repaired  witli 

sheet  piling,  '90,  1749. 
1890-'91.  Repairs  to  plant,  '91,  1827. 
1891-'92.  Repairs  to  dams  at  Cane,  Manizelle,  and  Big  Fordoche  bayous,  '92,  1501. 

Projects. 

By  Maj.  C.  W.  Howell,  1880,  to  improve  low- water  navigation  l>etween  Port  Barre 
and  Atchafalaya  by  removal  of  obstructions,  closing  run-out  bayous,  and  con- 
struction of  a  needle  dam  4  miles  above  Port  Barre;  estimated  cost,  $40,000, 
'80,  1160. 

In  1883  Maj.  Stickney  increased  the  previous  estimate  by  $38,500,  to  provide  for 
masonry  lock  walls  instead  of  timber  construction  previously  proposed,  *83. 
1122,  1124;  '85,  1403. 

In  18S4  Capt.  Turtle  proposed  that  all  other  work  be  held  in  abeyance  until  the 
bavous  on  tho  south  side  of  Bayou  Courtableau  are  closed,  at  an  estimated 
cost  of  $16,000,  '85,  1404,  1406;  '86,  219. 


BAFOU  D'ARBONNEy  LiA.— Improvemknt  of. 

(Continued  from  Vol.  II,  p.  41.) 

A  p  pro  priatio  ns. 

18«4-'«7 $7,000 

1KS8 2,000,  '88,  1350. 

im) 2,0(X), '90,  1880. 

1892 4,000,  '92,  1609. 

Total 15,000 

List  of  appropriations,  '91,  1981. 
Eii|rl*ieers. 
Chief  ok  Engineers. 

Reports,  '88.  178;  '89,  209/  '90,  189;  '91,  240;  '92,  1609. 
EN(iiNEEU  IN  Charge. 
Capt.  J.  H.  Willard,  1886-'—.    Reports,  '88, 1349;  '89. 1599;  '90, 1879:  •SI,  1980; 
•92.  1609. 
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BAYOIJ  O'ARBONNfi,  I.A.— Continued. 

Operations* 

1887-'88.  3,086  leaning  trees  and  shore  snags  cut;  243  logs  removed  fVora  the  chan- 
nel, and  12,880  square  yards  brush  and  willows  cut,  '88,  1350. 

1888-^89.  1,185  snags  removed  from  channel;  3,540  trees  cut  and  topped,  and  3,746 
square  yards  brush  cleared  from  banks,  *89,  1599. 

188^'90.  600  logs  and  snags  removed  from  the  channel ;  11,600  trees  cut  and  topped 
on  the  banks,  and  425  square  yards  brush  cut,  '90,  1880. 

1890~'91.  53  snags  cleared  n-om  tiie  channel;  565  shore  snags  and  logs  cut;  562 
trees  cleared  from  the  banks,  '91,  1981. 

1891-'92.   2,138  snags  and  stumps  cleared;  4,200  shore  snags  and  logs  removed; 
12,450  square  yards  brush  and  willows  out;  7  wrecks  removed,  '92,  1609. 
Projects* 

By  Mi^.  Miller,  1883,  for  the  removal  of  logs,  snags,  and  similar  obstructions  from 
the  bayou  between  its  mouth  and  Stims  Bluff,  a  distance  of  about  42  miles ; 
estimated  cost,  $15,000,  '84,  1376;  '85,  1506. 


BATOU  BORCHEAT,  Li A.— Examination  or. 

En^neers. 

Chief  of  Engineers. 

Report,  '89,  217. 
Engineer  in  Charge. 

Capt.  J.  H.  Willard.    Report,  '89,  1630. 
Assistant. 
H.  M.  Marshall.    Report,  '89,  1630. 
Physical  Cliaracterlstics. 

Description  of  the  locality,  '89,  1630. 
Planfu 
In  1889  Capt.  Willard  did  not  consider  the  bayou  worthy  of  improvement  or  the 
work  a  public  necessity,  '89,  1631. 
Surveys. 
Examination  ordered  by  act  of  August  11, 1881.    Made,  1889,  under  direction  of 
Capt.  Willard,  '89, 1630. 


BATOIJ  DOUBI^E,  TEX.— Examination  ov. 

Engineers. 

Chief  of  Engineers. 

Report,  '91,  235. 
Engineer  in  Charge. 

MaJ.  C.  J.  Allen.    Report,  '91, 1933. 
Assistant. 
Lieut.  C.  W.  Langfit.    Report,  '91,  1935. 
Pbsrsieal  Characteristics. 

Description  of  the  bayou,  '91,  1935. 
Plans. 

In  1890  Maj.  Allen  did  not  consider  the  bayou  worthy  of  improTement,  '91, 1934. 
Surveys. 
Examination  ordered  by  act  of  September  19,  1890.    Made.  1890,  under  direction  of 
Maj.  Allen,  '91,  1933. 


BATOir  BES  OLiAISES,  La.— Examination  of. 

Enf^ineers. 

Chirk  of  Engineers. 

Reports,  '89,  202;  '91,  230. 
Engineer  in  Charge. 

Capt.  W.  L.  Fisk.     Reports,  '89, 1512 ;  '91,  1864. 
Physical  Characteristics. 
Description  of  the  locality,  '89.  1512. 
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BATOIJ  DES  GLAISES,  T.A.-Continued. 

Plans. 

In  1889  Capt.  Fisk  did  not  consider  the  bay  on  worthy  of  improTement,  in  view  of 

the  entirely  local  natnre  of  the  benefits  to  be  derived  therefrom,  '89,  1513. 
In  1890,  after  examination  for  clearing  the  ba^ou  of  obstructions  from  the  Atcha- 

falaya  River  to  Cottonfort,  Capt.  Fisk  estimated  the  cost  of  such  improvement 

at  $2,500,  '91.  1855. 
Sarve^^s. 
£xannDation  for  slack- water  navigation  ordered  by  act  of  August  11, 1888.    Made, 

1889,  under  direction  of  Capt.  Fisk,  '89, 1512. 
Maps. 
'89, 1512. 


BATOU  I^A  FOCRCHE,  I^A.— Imprgvemi&nt  oj*. 

(Continued  from  Vol.  II,  p.  43.) 

Appropriations. 

1852-W $32,500 

1888 50,000, '88,  1249. 

1890 50,000, '90,  1745. 

1892 50,000, '92.  1489. 

Total 182,500 

List  of  appropriations,  '92,  1489. 

Commerce. 

Increase  in  number  of  vtosels  following  improvement,  *88, 1249. 
Estimated  reduction  in  freight  charges  if  a  slack-water  navigation  were  adopted, 
'88. 1249. 
Contracts. 

1888.  J.  H.  Gardner,  for  dredging,  at  43  cents  per  cubic  yard,  '89,  1487. 
Engineers* 
Chief  of  Engineers. 

Reports,  '88,  168;  '89,  196,202;  '90,  177;  '91,  224;  '92,  217. 
Engineers  in  Charge. 
Capt.  W.  L.  Fisk,  1888-'91.    Reports,  '88, 1248 ;  '89,  1485, 1531 ;  '90,  1742. 
Maj.  J.  B.  Quinn,  1891-'—.    Reports,  '91,  1821;  '92,  1487. 
Operations* 
1887-'88.  No  operations  for  lack  of  funds,  '88,  1249. 
1888-'89,  Dredging  and  removal  of  obstructions  resumed,  '89,  1487. 
1889-^90.  37,944  cubic  yards  material ;  snags,  and  flat  and  steam  boat  wrecks  removed 

from  the  channel,  '90,  1743. 
1890-'91.  Dredging  by  hired  labor,  '91.  1822. 

1891-'92.  95,984  cubic  yards  material,  78  stumps,  and  10  wrecks  removed  from  the 
channel,  '92,  1488. 
Projects* 
By  Maj.  Howell,  in  1879,  to  afford  low- water  navigation  in  the  bayou  below  Don- 

aldsonville  by  the  removal  of  snags,  wrecks,  and  rafts.  '79,  901 ;  '81,  196. 
By  Capt.  Turtle,  1884,  for  continuation  of  the  project  of  1879  firom  the  point  where 

work  was  suspended  in  1883. 
In  1889  operations  were  continued  under  Maj.  Hener's  project  of  1886  for  the 
improvement  of  Bayou  La  Fourche  by  the  construction  of  a  lock  at  Donald- 
sonville  to  connect  with  the  Mississippi  River,  converting  the  bayou  into  a 
salt-water  canal,  with  dredging  in  the  bayou  so  as  to  form  a  channel  5  feet 
deep  and 75  feet  wide;  estimated  cost,  $450,000,  with  annual  cost  of  mainte- 
nance of  $8,000,  '86^  1267,  1274,  1275;  '87.  1366;  '92,  1488. 
Surveys. 
Examination  ordered  by  act  of  August  11,  1888.    Made,  1889,  under  direction  of 
Capt.  Fisk,  '89,  1531. 


BATOIJ  JLA  ORANGE9  FJLA.— Improvement  of. 

(Continued  from  Vol.  II,  p.  261.) 

Appropriations* 

r886-'87 $2,000 

1888 3, 000, '88,  1163. 
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BAYOU  LA  ORAWOE,  FJLA.— Continaed. 

Appropriations— Conti  lined. 

1890 $3,000, '90.  1628. 

Total 8,000 

List  of  appropriations,  '90, 1626. 
Engineers. 

Chiev  of  Engineers. 

Reports,  '88.  152;  '88,  176;  *90.  168;  '91,  200;  '92,  196. 
Engineers  in  Charge. 
Capt.  R.  L.  Hoxie,  1885-'89.    Report,  *88,  1162. 

Capt.  P.  M.  Price,  1889-'—.    Reports,  '89,  1375;  '90,  1625;  'gi,  1704;  '92,  1407. 
Assistant. 
J.  E.  Turtle.    Report,  '91,  1705. 
Operations. 

1887-'90.  No  operations,  '8a  1163;  '89,  1375;  '90,  1626. 

1890-'91.  2,671  overhanging  trees  cleared  from  the  banks  and  270  snags  and  logs 

removed  from  the  banks,  '91,  1706. 
1891-'92.  No  operations,  '92,  1406. 
Physical  Characteristics. 

]>escription  of  the  bayon,  '89,  1375:  '90,  1626. 
Plans. 
By  Capt.  Price,  1889,  for  giving  a  4^-foot  navigation  throngh  La  Grange  Bayon 
and  clearing  snags  and  logs  from  Holmes  River;  estimated  cost,  $15,222, 
•89,  1375. 
Projects. 
By  Maj.  Damrell,  1881,  for  improvement  of  the  bayou  by  deepening  the  channel 
throngh  it  to  the  depth  of  4|  feet  existing  through  the  ''Narrows;"  esti- 
mateif  cost,  $19,944,  '82,  1318;  '87,  12G8. 
In  1891,  after  the  expenditore  of  $10,000,  Capt.  Price  recommended  that  no  fur- 
ther appropriations  be  made  until  the  necessities  of  commerce  required  it, 
'91,  1706;  '92,  1408. 

Sorveysj* 

Examination  of  La  Grange  Bayou  and  Holmes  River  ordered  by  act  of  August  11, 
1888.    Made,  1889,  under  direction  of  Capt.  Price,  '89,  1375. 


BAFOU  MANCHAC,  LA.— (See  Amite  River,  La.) 


BATOU  PIERRE,  LA.— Improvbmbnt  of. 

(Continued  from  Vol.  II,  p.  46.) 

A  propri  ations. 

1884-%8 $13,000 

Enifineers. 

Chief  of  Knginkers. 

Report,  '88,  171. 
Engineer  in  Charge. 
Capt.  W.  L.  Fisk.    Report,  '88,  1258. 
Operations. 

1887-'88.  84  snags  and  65  logs  and  trees  removed  from  channel,  '88,  1258. 
Physical  Characteristics. 

Description  of  the  bayou,  '88,  1259. 
Projects. 
By  Maj.  Hener,  for  the  improvement  of  the  bayon  to  a  point  16  miles  above  its 
mouth  by  the  removal  of  lo<rs,  sungs,  and  trees;  estimated  cost,  $20,000,  '85, 
1444.    Project  completed  in  1886,  '87.  1382. 


IKDEX   OP 
I  CoQCinaed  fmm  ToL  II,  p.  47.) 


|7»W» flff).rt»X  "89,  14S0. 

1>«P»1 10i>.0n»X  "SOt  1747. 

l;?Jrj 15«>.  iJiJii,  "^a,  1493. 

Total Zr/),(jfjO 

Chief  or  E3(oi?re»:R^. 
KepoTte,  881  !•»;  '89.  19e*»,  203;  '90.  ITS,  182;  ^l,  i>r>.  251 :  ^9^  ?18.  223. 

Conrened  at  New  OrieaiM,  Jaly  17, 1^91,  bj  Special  Onler  Xo.  41.  to  examine  and 
report  npoD  Maj.  Qninn's  project  for  lock  at  the  moath  of  the  bajoa.  Keport, 
'92,  1498,  UdN.     (CoL  Crai;;biU  and  Maja.  Ma^rkenzie  and  ^oina.) 

E^tOIXERKs  13   CHaROE. 

Capt.  W.  L.  Fiak.  lff8>H*91.     Ecporta,  "89,  1490;  ^O.  1746. 
Capt.D.C.  KinipDaa,  lfif»-^U    Keporta.  '89.  1533:  '90.  1761. 
Maj.  J.  B.  Qnino,  l^^dl-'^.     Beport«,  '91,  l>fi4;  '92,  1491,  149S. 
Lient.  J.  MUJia,  1891-'--.    Reports,  '91,  1467;  *92,  1517. 

W.  G.  Price.    Report,  '90, 1765. 

l900)-'89.  9,2><4  cubic  jarda  material  dred^^ed.  '89. 1490. 

Is89-'d0.  115, 127  cubic  jards  mad  and  (Sf^  mai^  and  logs  remoTcd;  eonstmctioa 

of  sabmeri^ed  spar  dikes  begnn,  '90,  1747, 1761. 
1890-^1.  I^red^iDfi^  continoed  in  the  bajoo,  '91,  l«t25. 
\f<i91-iQ,  19,716  cubic  yards  material  dredged  and  170  logs  and  stomps  cleared 

from  the  channel,  '92, 1492. 

By  Maj.  Tftickner,  1885.  for  connection  of  Bajon  Plaqnemine  with  the  Mi»is«ipi>i 

KiTcr,  ria  toe  Atcbafalaya  and  Red  rivers,  bj  removal  of  sna^s.  dre<l^iii^. 

and  constmction  of  a  lock  at  the  month  of  the  bayon;    estiinate«l  c«iq>(, 

♦1,708.25^1,  '85,  2973,2984;  '87.  1406,  1412. 
By  Capt.  Kingman,  1889,  to  prevent  fnrther  caving  at  the  month  of  the  bayoo.  by 

the  constmction  of  Ibnr  timber  and  stone  spnr  dikes;  estimate  indnded  in 

the  cost  of  Maj.  Stickney's  project,  '90.  1762. 
I>  tails  of  construct  ion  of  lock  at  the  month  of  the  bayou  as  proposed  by  Maj. 

Qainn  and  altered  by  the  Board  of  Engineers^  '92,  1494, 1498. 

Mapa. 
'90,  1766. 
'92,  Atlas,  78. 


BATOVS  BOUIVDAirAT  AMD  TIDAI«,  I^A.— iMPRovufc^rr  of. 

(Continued  from  Vol.  II,  p.  48») 

A  ppropriationg. 

iJSh..:. $1. 000, '89,  1607. 

IHifO 1,000 

Total 2,000 

Enfffneerfi. 

CiiiEP  OF  p:n(;ixf.kiw. 

Reports,  '88,  180;  '89,  212;  '91,  242;  '92.  234. 

EXGINEER  IN  CHAKGK. 

Capt.  J.  H.  Willard,  1887-'—.    Reports,  '89,  1606;  '91,  1992;  '92,  1620. 

Operatfonft* 

1887-'88.  No  operations,  '88.  180. 

18H8-'H9.  162  snags  removed  from  the  channel;  714  trees  and  149  square    yards 

brush  cut  from  the  banks,  '89,  1607. 
1«M)-'91.  No  operations,  '91,  1992. 
1891-'92.  146  snags  and  logs  cleared  from  the  channels;  956  leaning  trees  cut  from 

the  banks,  and  240  square  yards  of  willow  brush  removed,  '92,  1621. 


RIVERS   iND    HARBORS.  43 

BAYOUS  ROUNDAirAT  AND  VIDAJL,  JLA.~Oon tinned. 

Projects* 

By  Capt.  Willard,  1887,  for  the  removal  of  snags  and  leaning  trees  from  the  canal 
and  that  part  of  Bayoa  Vidal  which  would  remain  opim  from  Lake  Palmyra 
to  the  line  of  levee  to  be  bnilt  by  State  authority  north  of  the  lake;  estimated 
cost,  $1,000.  Increased  In  1889,  for  further  removal  of  obstructions,  to  $3,000, 
'89,  1606, 1607. 


BATOU  ST.  JOIIIV9  liA.— Examination  ov. 

Enfflneers. 

Chir]*'  of  Enginkkrs. 

Report,  '89,  202. 
Engineer  in  Ciiakge. 

Capt.  W.  L.  Fisk.    Report,  '89,  1600. 
Plans. 
In  1888  Capt.  Fisk  did  not  consider  the  bayou  worthy  of  Improvement,  *89,  1501 

Survevs* 

Examination  ordered  by  aot  of  August  11,  1888.    Made,  1888,  under  direction  of 
Capt.  Fisk,  '89,  1500. 


BATOU  TECHE,  I^A.— Improvrmbnt  of. 

(Continued  from  Vol.  II,  p.  49.) 
Appropriations. 

1870-'84 $51,200 

1890 5,000 

Total 56,200 

List  of  appropriations,  '92,  1503. 
Enn^fnecra. 

Chikf  ok  Enginkkrs. 

Reports,  '89,  202;  '91.  226, 230;  '92.  220. 
Engineers  in  Charge.  / 

Capt.  W.  L.  Fisk,  1888-^92.    Reports,  '88,  1253;  '89,  1515, 1532;  '91,  1853, 

Maj.  J.  B.  Quinn,  1891-'—.     Reports,  '91,  1828;  '92,  1503. 

Lieut.  O.  T.  Crosby.    Report,  '89,  1518. 

P.  H.  Thomson.    Report,  '91,  1853.  • 

Operations. 

Past  operations  and  results,  '88,  1253. 
1887-'9I.  No  operations, '88,  1253;  '89,  1532;  '91,  1828. 

1891- .m2.  350  snags  and  stumps,  144  piles,  and  66  fallen  trees  cleared  from  the  chan- 
nel, '92.  1503. 
Pliysfcal  Characteristics. 

Description  of  the  bayou,  '89,  1516;  '91,  1853. 
Plans. 
In  1889  Capt.  Fisk  did  not  consider  the  bayou  worthy  of  slack- water  improvement, 

'89. 1515. 
In  1^1  Col.  Comstock  did  not  consider  the  bayou  from  St.  Martinsville  to  Port 
Barre  worthy  of  improvement,  '91,  1852. 
Projects. 
The  project  under  which  operations  were  carried  on  up  to  1887  was  proposed  by 
Mf^.  Howell  in  1880,  and  included  the  improvement  of  the  bayou  from  New 
Iberia  to  Leonville,  by  the  removal  of  obstructions  and  the  construction  of 
three  movable  dams;  estimated  cost,  $56,690, '80,  lir/J,  11()6, 1169;  '82,  1378. 
Maj.  Heuer  recommends  that  no  appropriation  for  lock  and  dam  be  made  until  the 
capacity  of  the  present  improvement  has  been  tested,  '85,  1399;  '86,  125;  '87, 
1371. 
Surveys. 
Examinations,  with  view  of  putting  in  locks  and  dams,  ordered  by  act  of  August 

11,  1888.    Made,  1889,  under  direction  of  Capt.  Fisk,  '89,  1515,  1518,  1532. 
Maps. 
'89, 1622. 
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BATOU  TECHE— CA!¥AJL  €OMlV£€TING  WITH  GRAND  LAKE 

AT  CHABENTOIV,  JLA.— Impkovkment  ov. 

(Continaed  from  Vol.  II,  p.  48.) 

Appropriations* 

1881 $25,000/81.  1288. 

Enirineers. 

Enginkbr  in  Chauoe. 
Capt.  W.  L.  Fiek,  188&-'— .    Report,  '88,  1253. 
Operations. 

History  of  the  work,  '86.  1245, 1248. 

l887-'88.  No  operations,  '88,  1253. 
Plans. 

By  Maj.  Stickney,  1882,  for  as  open  canal  100  feet  wide  at  bottom  and  without  lock. 
Estimated  cost  by  contract,  $130,350;  by  hired  labor,  $85,000. 

For  canal  50  feet  wide  at  bottom,  with  lock.  Estimated  cost  by  contract,  $138,600 : 
by  hired  labor,  $123,125,  '83, 1117;  '84, 1275.  Not  deemed  advisable  by  Chief 
of  Engineers  to  expend  available  funds  for  construction  of  the  plant  required 
to  perform  the  work  by  hired  labor,  '87,  1275. 

In  1888  Capt.  Fisk  stated  that  a  slack- water  navigation  would  only  benefit  that 
portion  of  the  Teche  country  above  the  lock,  '88,  1253. 
Projects* 

By  Maj.  Howell,  1880,  for  the  construction  of  a  canal  connecting  Bayou  Teche  at 
Charenton  with  Grand  Lake.  Canal  6,5d4  feet  long,  50  feet  wide  at  bottom,  and 
from  5  to  6  feet  deep  at  ordinary  low  water,  provided  with  a  lock  with  double 
gates:  estimated  cost,  $75.000, '80,  1189;  '86,  1260. 

Modified  in  1885  by  a  canal  100  feet  wide  at  bottom  and  without  locks,  '84,  1275; 
'85,  1399. 

Recommended  by  Maj.  Heuer  that  no  work  be  done  until  $75,000  had  been  appro- 
priated,'86,  1260;  '87,  1374. 


BATOU  TERREBONME,  liA.— Impkovkment  or. 

(Continued  from  Vol.  II,  p.  50.) 

Appropriations* 

1880-^87 $35,800 

1888 3,000, '88,  1251. 

Total 38,800 

List  of  appropriations,  '88,  1250. 
Engrineers* 

Chikf  of  Engineers. 

Reports, '88,  169;  '89,  197,202;  '90,  178;  '91,  224,229;  '92,  218. 
Engineers  in  Charge. 

Capt.  W.  L.  Fisk,  1888-'92.     Reports,  '88, 1250 ;  '89. 1488, 1508 ;  '90. 1745 ;  '91, 1843. 

Maj.  J.  B.  Quinn,  1891-'—.    Reports,  '91,  1823;  '92,  1490. 

Lieut.  O.  T.  Crosby.    Report,  '91,  1844. 
Operations* 

1887-'90.  No  operations.    Improvement  completed, '88,  1250;  '89,  1489;  '90,  1746; 

•91, 1823 ;  '92, 1490. 
Plans* 
In  1886  Maj.  Heuer  did  not  consider  the  bayou  between  Houma  and  Thibodeanx 

worthy  of  improvement,  '87,  1396. 
After  examination  of  the  biiyou  above  Houma,  Capt.  Fisk  reported  the  locality  aa 

unworthy  of  improvement,  '89,  1508. 
In  1890  the  bayou  between  Houma  and  Thibodeanx  was  examined  by  Capt.  Fisk 

and  reported  by  him  as  unworthy  of  improvement. 

Projects* 

By  Maj.  Howell,  1879,  for  the  formation  of  a  low- water  channel  4  feet  deep  from 
Houma  to  a  point  about  20  miles  below  by  the  removal  of  ovcrbaugiug  trees 
from  the  bank  and  the  dredging  of  shoal  areas;  estimated  cost,  $18,800. '80, 
1158,1179,1180.  Increased  for  dredginpr,  $5,000, '82,  1383;  '87,  1367.  Work 
notconsidcredpermanent, '80, 1158;  '82,  1383;  '87,  1368. 

In  1887  the  project  for  the  improvement  of  tlie  bayou  was  completed  at  a  cost  of 
$35,000— $3,000  within  the  estimate,  '90,  1745;  '92,  1490. 
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BATOV  TERREBONNE,  JLA.-Continaed. 

8arvev8« 

Examination  of  the  bay  on  above  Honma  ordered  by  act  of  Aagast  11, 1888.  Made. 
1889,  nuder  direction  of  Capt.  Fisk,  '89,  1508. 

Examination  of  the  bayou  from  Hoama  to  Thtbodeaax  ordered  by  act  of  Sep- 
tember 19, 1890.    Made,  1890,  under  direction  of  Capt.  Fisk,  '91,  1843. 


BAYOU  TERMIJLJLIONy  BAT  AND  PASSES,  l4A.— Examination  of. 

Appropriations* 

1892 ,$7,600 

Enffineers* 

Chief  of  Enoinbers. 

Reports,  '91,  230. 
Engineer  in  Charge. 

Capt.  W.  L.  Fiek.    Report,  '91, 1865. 

A  SRI  ST  ANT* 

P.  H.  Thomson.    Report,  '91, 1856. 

Plauft. 

After  examination  in  1891  Capt.  Fisk  proposed  an  improyement  allowing  5^  feet 
of  water  to  be  carried  up  to  the  crossing  of  the  Southern  Pacitic  Railroad^  at 
an  estimated  cost  of  $25,000,  '91,  1856. 

Surveys. 

Examination  made,  1891,  un4er  direction  of  Capt.  Fisk,  '91,  1855. 


BATOU  TlDAJLy  IjA.— (See  Bayous  Roundaway  and  Vidal,  La.) 


BEAR  CREEK,  MISS.— Survey  or. 

(Continued  from  Vol.  II,  p.  51.) 

Enfirineenu 

Chief  of  Engineers. 

Report,  '88,  213. 
Engineer  in  Charge. 

Lieut.  Col.  J.  W.  Barlow.    Report,  '88,  1639. 

Lieut.  H.  E.  Waterman.     Report,  '88,  1640. 
Physical  Characteristics. 

Description  of  the  locality,  '88,  1639. 
Plans. 

By  Lieut.  Col.  Barlow,  1887.  (1)  For  improvement  of  the  oreek  from  Sonthard's 
Ford  to  its  mouth,  a  distance  of  30  miles,  by  construction  of  works  of  con- 
traction and  removal  of  sni&gs  and  overhanging  trees ;  estimated  cost,  $50,000. 
(2)  To  secure  a  3-foot  slack-water  navigation  at  all  stages,  by  the  construc- 
tion of  eight  locks  and  dams,  at  an  estimated  cost  of  $500,000,  '88,  1641. 
Svrveys* 

Ordered  by  act  of  August  5, 1886.    Made,  1887,  nnder  direction  of  Lieut.  Col.  Bar- 
low, '88.  1639. 


BEATTYTIJLJLE,  BLY.— ^Lock  and  Dam  at. 
(See  Kkntucky  River.'; 
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'l40.i.x-bo.  fr'-v.  V<.L  ILpt  32.} 

',<^^^ r'»  '*^/ 

i**^ 4.":   ♦«'.BR*^- 

isHQT !•..•>•:.  ^ML  ;Li#. 


T-fc^ui M», 

r»rl-  '91,  l:<7v. 


l:#^^yrto,  8B.  Ln :  S9. 1V>:  'Sa  1^:  "91. 1^;  '91. 161. 

i  *r,'    A    H  h-iVT.  ly^j^rn.    EfrynVi.  '8a  <^':   891  1<W6;  -SOl  lUl;  '91,  1357. 
M%,.  W.  *  M^av^  VifZ-'—.    U^/n^  92,  li:^. 

K,  KaAiwMK.     Rc^^rt.  '88^  ^'*' 

E,IaT;.  ,- -v^     K<rj*'/rtii,  8a  ^!^:  ^89.  KCO:  ^90l  113L 


III* 


[fi«*'/f-.  '/f  the  wffTk.  '91,  I'5*'«. 

V'/Tk-^,,  *r%\  PfWi  •U/D*'  pi •<«!  »1o»n»  K*  feet  of  «Tirfa4?e  of  main  jetty:  8  blocks  of 
C/r.'T*^  a'Jded  i/#  ^uuMf,  lO  t<»ns  4toDe  p!v:»-J  on  militlle  j»-tty;  Tii^  tons  stone 
ad'iM  to  «:aAt  ;^t;.-i  :  re{#air4  to  landibi;  wharf,  c^Id  quarters,  tramruad 
treiitl^^,  axi'l  <ieiT.'  itf:  31  tons  stone  and  7  cords  bro«li  built  into  138  liuear 
fe^  of  thon;  fv>v^t:f.*  :jt :  44  tonn  stone  and  22  conls  bntsk  baili  into  1^  linear 
Ustrt  td  nbore  ret«rtii,«;nt.  '8a  '^- 

WSf^'^J,  lAi'/>um%  <Ft<me  pla4>ed  in  jetties;  10. PO  cubic  yards  material  diedsed. 

'89,  vn\. 

VP^^-'iff).  iJ/^f  ^ri't:*:  vards  material  dredged;  5.190  tons  mbble  stone  plaeed  in 

jettie^i, '90.  ll^^l.  li:^.    . 
lHi¥t-U},  2>^f  Luear  feet  of  brush  and  stone  revetment  boilt  at  Shackleford  Point, 

•91,  r/^/*, 

\Hn-irZ.  if/.f^  cnbic  yarda  sand  dredged  from  bar;  repairs  to  sand  fenees  at  Fort 
M^i'/n  'Aun  >ha'  kkford  Point,  '92,  11  tO. 
Pli|rafral  Cbararteriiitlcs. 

ifrWiu'^iX  r-oij'ijtion  of  tbe  harbor,  '88,  875. 
Fr«Jrrta« 

By  Capt.  Plii flips,  1880,  for  tbe  construction  of  three  jetties  of  random  atone  to 
prevent  fiirtb«;r  abrasion  of  »ShackIeford  Point,  and  the  dred^aoR  of  two 
ttUanthtiU  and  a  turning  basin  near  Beaufort;  estimated  cost,  19^.103.38,  *8X 
lOKi,  1017. 

In  ]>^1  rapt.  M#;rrM]r  rec«immende<I  a  system  of  jetties  for  protection  of  Shackle- 
ford  J^fint  of  random  stone,  at>out  300  feet  long,  and  spaced  about  300  feet 
anart,  '82,  W.Ck  Plan  approved  by  Board  of  fln^neers,  with  recommendation 
tli;it  tbe  j^fAt'xtsn  should  Ix;  founded  upon  mattresses,  *82,  10H8.  Concurred  in 
l>y  lh«  Chief  of  Kngin#^rs  and  approved  by  tbe  Secretary  of  War,  *82,  1096. 

In  18MI  ('at>t.  Bix by  recommended  tbe  expansion  of  the  project  to  cover  the  protec- 
tion of  Foit  TAtkcttn  Point  from  erosion,  by  shore  protection  and  jetties,  '85, 
IftH,  KlHI.  After  an  expenditure  of  $75,000  on  previous  projects,  it  was  esti- 
mated in  188^>  that  $81,000  would  be  re4iuired  for  the  complete  protection  of 
Mha^rkleford  and  Fort  Macon  f>oints.  and  the  formation  of  a  dre4lge4l  channel 
MK)  feet  wide  and  5  feet  deep  at  mean  low  water  from  Bulkhead  Channel  to 
Hnanfort, '86,  08il;  '87,  1030;  '91,  1368, 

Mai'h. 
•89,  1072;  '90,  1130. 
'92,  Atlas,  27, 28, 29, 30. 


BIVEBS   AND   HABBOKS.  47 

BJEAIJFOBT    HABBOB    AND    BTEUr   BITEB,    N.    €.-Waterwat 

BETWEEN. 

(See  also  New  Biter,  N.  C.) 

(Continaed  from  Vol.  II,  p.  53.) 

A  ppro  priatf  ons. 

1886-'87 $55,000 

1888 5,000,  '88,883. 

1890. .w 15,000,  »90,  1139, 

1892 10,000,  '92,  1143. 

Total 85,000 

Contracts. 

1889.  Alabama  Dredgtog  and  Jetty  Company,  for  dredging,  at  40  cents  per  cabio 
yard,  '89,  1075. 

1890.  Alabama  Dredging  and  Jetty  Company,  for  dredging,  at  25  cents  per  cobic 
yard,  '91.  1374. 

Ens^ineers. 

Chief  of  Engineers. 

Reports/88,  122;  '89,  141;  '90,  127;  '91.  162;  '92,  162. 
Enoinkers  in  Charge. 

Capt.  W.  H.  Bixby,  1885-^92.     Reports,  '88,  882;  '89,  1073;  '90,  1138;  '91,  1873. 

Maj.  W.  8.  Stanton,  1892-'—.    Report,  '92,  1141. 

E.D.  Thompson.    Reports, '88,  884;  '89.  1075;  '90,  1140. 
\V.  H.  Chadbourne.     Reports,  '91,  1375;  '92,  1144. 
Operations* 

1887-'S8.  17,622  cubic  yards  material  dredged,  '88,  883. 
.  1888-^89.  35,896  cubic  yards  material  dredged,  '89.  1074. 
1889-'90.  No  operations,  '90.  1139. 

1891-'92.  14.719  cubic  yards  material  dredged,  '92,  1144. 
Phjrsical  Characleristics. 

Original  condition  of  the  waterway,  '88,  882. 
Projects. 
By  Capt.  Bixby,  1885,  for  the  formation  of  an  improved  channel  by  dredging,  3  feet 
deep  at  low  water,  and  extending  from  Beaufort  to  Swansboro  on  the  White  Oak 
River;  estimated  cost,  $50,000,  '85.  1138;  '87.  1037. 
Aggregate  cost  of  completed  project  estimated  in  1892  at  $71,040,  '92,  1142. 
Surveys* 
Maps. 
'89,  1074. 


BEAUFORT  RIVER,  8.  €•— Impuovkmbnt  ov. 

Appropriations.  « 

1^ $12, 500, '91.  I486. 

1892 12,500,^92.1239. 

Total 25.000 

Contracts. 

1890.  T.  YoQDg,  for  dredging,  at  25  cents,  and  rock  excavation,  at  $3.25  per  cnbio 
yard,  '91,  1486. 
Enirineers* 
Chief  of  Engineers. 

Reports, '89.  158;  '90,  141;  '91, 178;  '92,  175. 
Engineer  in  Charge. 
Capt.  F.  V.  Abbot,  1888-'—.    Reports, '90.  1234;  '91,  1485;  '92,  1238 

A  CRISTA  NT 

J.  P.  Allen.    Reports,  '91,  1486;  '92,  1239. 
Operations. 

189a-'91.  3 J54  cubic  yards  material  dredged,  '91.  1486. 

1891-'92.  28,512  cnbic  yards  material  dredged,  '92,  1238. 
Piiysical  Cliaracteristics« 

Description  of  the  locality,  '92.  1234. 

Plans. 

By  Capt.  Abbot,  1889,  to  secure  a  15- foot  cbannel  300  feet  wide  from  Beaufort  to 
the  ocean,  by  excavation  at  Beaufort  Slioal,  and  at  shoal  near  Sea  Island  Chem- 
ical Works,  at  an  estimated  cost  of  $116,000. 
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BEAUFORT  RIVER,  S.  €.— Continued. 

Projects. 

By  Capt.  Abbot,  for  improvement  of  the  river  at  the  brickyard  near  Coosaw 
mouth,  by  excavation  of  a  7-foot  low-water  channel  200  feet  wide ;  estimated 
cost,  $25,000,  '90, 1236,  1237. 
Surveys* 
Ordered  by  act  of  August  11,  1888.    Made,  1889,  under  direction  of  Capt.  Abbot, 
»90,  1235.  . 


BEJLJLE  PI^AIME,  MINIV.— ^rSee  Minnesota  Bxver,  Minn.) 


BEJLFAST  HARBOR,  ME.— Improvement  of. 

(Continued  from  Vol.  II,  p.  65.) 

Appropriations. 

1826-'80 $31,266 

1890 10, 000, '90,  435. 

1892 10,000, '92,  508. 

Total 51,266 

List  of  appropriations,  '88,  381. 
Commerce. 

Coal  and  freight  traffic,  '88,  381. 
Engrineers. 

Chief  of  Kngineebs. 

Reports,  '88. 14;  '89.  23,  31;  '90, 18,  26;  '91.  23;  '92,  28. 
Engineers  in  Charge. 
Lient.Col.J.A.Smith,1886-m.    Reports,  '88.  381;  '89,  522;  '90.  435,455;  '91, 

586. 
Lieut.  CoL  P.  C.  Hains,  189!^'—.    Report,  '92,  507. 
Assistant. 
A.  C.  Both.    Report,  '90,  456. 
Projects. 
The  original  project  was  hy  Col.  Thom,  1877,  for  deepening,  by  dredging  to  a  depth 
of  10  and  12  feet,  the  area  between  the  wharves  and  deep  water  in  the  river, 
•76,  i.  190.    Completed  in  1880  at  a  cost  of  $22,000,  '80.  65, 531. 
Lieut.  Col.  Smith,  1888,  proposed  to  increase  the  depth  on  the  northeast  side  of  the 
present  harbor  to  o  feet,  by  the  removal  of  52,000  cubic  yards  of  material  at 
an  estimated  cost  of  $12,850,  '88.  382.    After  an  examination  and  survey  in 
1889  Lieut.  Col.  Smith  submitted  a  project  for  dredging  a  part  of  the  main 
channel  to  give  a  depth  of  15  feet  and  a  least  wi4th  of  220  feet  and  deepening 
portions  of  the  east  and  west  sides  to  8  and  13  feet,  respectiyelv,  at  mean  low 
water;  estimated  cost,  $52,000, '90,  18,435,456;  '91,586;  '92,508. 
Snrveys. 
Ordered  by  act  of  August  11,  1888.    Made,  1889,  under  direotion  of  Lieut.  Col. 
Smith,  '90,  435, 455. 


BEIiLAMY  RIVER,  N.  H.— Improvement  07. 

(Continued  from  Vol.  II,  p.  54.) 

Ap  propriations* 

1888 $10, 000, '88.  20. 

1890 10, 000, '90,  453. 

1802 7, 500, '92,  529. 

Total 27,500 

Contracts* 

1888.  T.  Symonds,  for  dredging,  at  19f  cents  per  cubic  yard,  '89,  542. 
1890.  A.  B.  Martin,  for  dredging,  at  25  cents  per  cubic  yard,  '91,  607# 


RIVBBS   AND   HARBORS.  49 

BEI.I.A1IIT  BIVCB,  Ji.  H.— Contumed. 

JEngineers. 

CiiiKF  OF  Engineers. 

Reports,  '88,  20;  '89,  29;  '90,  25;  '91,  30;  '92,  36. 
Engineers  in  Charge. 
Lieut.  Col.  J.  A.  Smith,  1886-'92.    Reports,  '89,  540;  '90,  452;  '91,  605. 
Lieut.  Col.  P.  C.  Hains,  1892-'—.     Report,  '92,  528. 
Operations* 
1887-'88.  No  operations,  '88,  20. 

1888-'89.  22,700  cubic  yards  material  dredged,  '89,  541. 
1889-'90.  21,650  cubic  yards  material  dredged,  '90,  452. 
1890-^91.  Dredging  under  contract  continued,  '91,  606. 
1891-^92.  No  operations,  '92,  528. 
Projects* 
By  Lieut.  Col.  Smith,  1887,  for  improvement  of  the  river  for  a  distance  of  2\  miles 
by  dredging  a  channel  50  feet  wide  and  5  feet  deep  at  mean  low  water  from 
mouth   to  head   of  navigation;    estimated  cost,  $28,000,  '87,  486;  '89,  541. 
Increased  in  1891  to  $35,000,  '91,  606;  '92,  528. 


BJEJLEiE  BITER,  IIIICH*— Ice  harbor  of  refuge  at. 

(Continued  from  Vol.  II,  p.  55.) 

Appropriations* 

1881-'87 $14,000 

Eiiprineers* 

£nginrer  in  Charge. 
Lieut.  Col.  O.  M.  Poe.    Report,  '88, 1972. 
Operations* 

1887-'88.  No  operations.    Project  completed  in  1885,  '88, 1972. 
Projects* 

By  Maj.  F.  Harwood,  1880,  for  the  formation  of  a  channel  50  feet  wide  and  13  feet 
deep  from  the  mouth  of  the  river  to  Marine  City  iM'.iw  bridge,  and  from  thence 
to  second  bridge,  12  feet  deep;  estimated  cost,  $14,465,  '80,  2060;  '83,  1875. 
Project  completed  in  1885  at  a  cost  of  $14,000,  '85,  2158;  '87,  2262. 


BENIVEXTS  CRJEEK,  VA*— Examination  07. 

En|iriii^«>*8* 

Chikf  of  Engineers. 

Report,  '89,  120. 
Engineer  in  Charge. 

Lieut.  G.  J.  Fiebeger.    Report,  '89.  971. 
Assistant. 
T.  I.  George.    Report,  '89,  972. 
Piiysicai  Ciiaracteristics* 

Description  of  the  locality,  '89,  972. 
Plans* 
In  1888  Lieut.  Fiebeger  did  not  consider  that  the  present  or  prospective  demands 
of  commerce  warranted  an  improvement  of  the  creek,  '89,  972. 
Surveys* 
Examination  ordered  by  act  of  Augnst  11, 1888.    Made,  1888,  under  direction  of 
Lieut.  Fiebeger,  '89,  971. 


BBNTOK  HARBOR,  JfllCH*— (See  Saint  Josephs  River,  Mich.) 


BERRT  JLAKE,  I]WD*-^Examination  or. 


Engrineers* 

Chief  of  Engineers. 

Report,  '89,  293. 
Engineer  in  Charge. 

Capt.  W.  L.  Marshall.    Report,  '89,  2157. 
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BERBF  LAKE,  I^D.-^ContiDaed. 

Physical  Characteristics* 

Description  of  the  locality,  '89,  2157. 
Plans* 
In  1889  Capt.  Marshall  did  not  consider  the  locality  worthy  of  improyement  as  a 
harbor  of  refuge,  '89,  2157. 
Survej^s* 
Examination  for  harbor  of  refuge  ordered  by  act  of  Aagust  11,  1888.    Made,  1889, 
under  direction  of  Capt.  Marshall,  '89,  2157. 


BERWICKS  BAT,  LA.—Examikation  of. 

I 

Buf^ineers* 

Chief  of  Engin^eers. 

Report,  '91,  229,  1847. 
Engineer  in  Charge. 
Capt.  W.  L.  Fisk.    Keport,  '91, 1848. 
Plans* 

In  1891  Capt.  Fisk  did  not  consider  the  locality  worthy  of  improvement,  '91,  1848. 
Surveys. 
Examination  ordered  by  act  of  September  19, 1890.    Made,  1891,  onder  direction 
of  Capt.  Fisk,  '91,  1848. 


BETJERJLT  HABBOB,  MASS.— Survby  of. 

Engineers* 

Chief  of  Engineers. 

Reports,  '89,  44 ;  '90,  38. 
Engineer  in  Charge. 

Lient.  Col.  S.  M.  Mansfield.    Report,  '90,  524. 
Assistant. 
T.  T.  Hnnter  Harwood.    Report,  '90,  526. 
Physical  Ciiaracteristics* 

Description  of  the  locality,  '90,  524. 
Plans* 
By  Lieut.  Col.  Mansfield,  1889,  for  improvement  of  the  harbor  entrance  by  removal 
of  obstructing  rock  opposite  Tucks  Point,  '90,  525. 
Surveys. 
Ordered  by  act  of  August  11,  1888.    Made,  1889,  under  direction  of  Lieut.  Col. 
Mansfield,  '90,  525. 


BliACK  RITER,  S*  €*— Examination  or. 

Enirineers* 

Chief  of  Engineers. 

Report,  '91.  170. 
Engineer  in  Charge. 

Capt.  W.  H.  Bixby.    Report,  '91,  1435. 
Assistant  * 

Lieut,  m!  M.  Patrick.    Report,  '91,  1437. 
Physical  Characteristics* 
Description  of  the  locality,  '91,  1436. 

Plans. 

By  Capt.  Bixby,  1890,  for  improvement  of  the  river  by  removal  of  snags,  fallen  and 
overhanging  trees,  and  similar  obstructions,  from  tbe  mouth  upward  118  miles 
to  the  railroad  bridge  at  Kingstree ;  estimated  cost,  $25,000,  '91, 1436. 
8arve}^s* 
Examination  ordered  by  act  of  September  19, 1890.    Made,  1891,  under  direction  of 
Capt.  Bixby,  '91,  1435. 
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BEI^JLAUTT  BITCB9  N.  H.— Coutinaed. 

Eng^ineers* 

Chikk  of  Engineerb. 

Reports,  '88.  20;  '89.  29;  '90.  25;  '91.  30;  '92,  36. 
Engineers  in  Chakgb. 
Lieat.  Col.  J.  A.  Smith,  1886-'92.    Reports,  '89,  540;  '90,  452;  '91.  605. 
Lient.  Col.  P.  C.  Hains,  1892-'—.    Report,  '92.  528. 
Operations. 
1887-'88.  No  operations,  '88.  20. 

1888-'89.  22,700  cubic  yards  material  dredged,  '89.  541. 
1889-'90.  21,650  cabic  yards  material  dredged,  '90,  452. 
1890-'91.  Dredging  under  contract  continued,  '91,  606. 
1891-'92.  No  operations,  '92,  528. 
Projects. 
By  J^ient.  Col.  Smith,  1887,  for  improvement  of  the  rivor  for  a  distance  of  2^  miles 
by  dredging  a  channel  50  feet  wide  and  5  feet  deop  at  mean  low  water  from 
mouth   to  nead   of  navigation;,  estimated  cost,  $28,000,  '87,  486:  '89,  541. 
Increased  in  1891  to  $35,000,  '91,  606;  '92.  528. 


BEJLIjE  biter,  IdlCII.— Ice  harbor  of  refuge  at. 

(Continued  from  Vol.  II,  p.  55.) 

^riations. 

i881-'87 $14,000 

Eiigrineers. 

Engineer  in  Charge. 
Lieut.  Col.  O.  M.  Poe.     Report,  '88, 1972. 
Operations. 

1887-'88.  No  operations.    Project  completed  in  1885,  '88, 1972. 
Projects. 

By  Maj.  F.  Harwood,  1880,  for  the  formation  of  a  channel  50  feet  wide  and  13  feet 
deep  from  the  mouth  of  the  river  to  Marine  Citv  ]'>r:iwbridge,  and  from  thence 
to  second  bridge,  12  feet  deep;  estimated  cost,  $14,465,  '80,  2060;  '83,  1875. 
Project  completed  in  1885  at  a  cost  of  $14,000,  '85,  2158;  '87,  2262. 


BENNETTS  CBEEK9  TA.— Examination  off. 

Engineers. 

Chief  of  Engineers. 

Report,  '89,  120. 
Engineer  in  Charge. 

Lieut.  G.  J.  Fiebeger.    Report,  '89.  971. 
Assistant. 
T.  I.  George.    Report,  '89,  972. 
Physical  Characteristics. 

Description  of  the  locality,  '89,  972. 
Plans. 
In  1888  Lient.  Fiebeger  did  not  consider  that  the  present  or  prospective  demands 
of  commerce  warranted  an  improvement  of  the  creek,  '89,  972. 

Surveys. 

Examination  ordered  by  aot  of  August  11, 1888.    Made,  1888,  under  direction  of 
Lieut.  Fiebeger,  '89.  971. 


BENTON  HABBOB9  JfllCH.— (See  Saint  Josephs  River,  Mich.) 


BEBBT  JLAKEy  IND.^Examination  of. 


En|{lneers. 

Chief  of  Engineers. 

Report,  '89,  293. 
Engineer  in  Charge. 

Capt.  W.  L.  Marshall.    Report,  '89,  2157. 

8648 4 


48  INDEX   OF 

BEAUFORT  RIVER,  H.  €.— ContiBued. 

Projects. 

By  Capt.  Abbot,  for  improyement  of  the  river  at  the  brickyard  near  Coosaw 
mouth,  by  excavation  of  a  7-foot  low-water  channel  200  feet  wide ;  estimated 
cost,  $25,000,  '90,  1236,  1237. 

Surveys. 

Ordered  by  act  of  August  11,  1888.    Made,  1889,  under  direction  of  Capt.  Abbot, 

•90,  1235. 


BEJLIiE  PJLAIIVE,  MINiy.— ^See  Minnesota  Biter,  Minn.) 


BELFAST  HARBOR,  ]fIE.— Improvement  ov. 

(Continued  from  Vol.  II,  p.  55.) 

Appropriations* 

1826-'80 $31,266 

1890 10, 000, '90,  435. 

1892 10, 000, '92,  508. 

Total 51,266 

List  of  appropriations,  '88,  381. 
Commerce. 

Coal  and  freight  traffic,  '88,  381. 


Chief  of  Kngineers. 

Reports,  '88, 14;  '89.  23,  31;  '90, 18,  26;  '91.  23;  '92.  28. 
Engineers  in  Charge. 
Lieut.  Col.  J.  A.  Smith,  1886-'91.    Reports,  '88,  381;  '89,  522;  '90.  435,455;  '91» 

586. 
Lieut.  CoL  P.  C.  Haina,  1892-'—.    Report,  '92,  507. 
Assistant. 
A.  C.  Both.    Report,  '90,  456. 
Projects. 
The  original  project  was  by  Col.  Thorn,  1877,  for  deepening,  by  dredging  to  a  depth 
of  10  and  12  feet,  the  area  between  the  wharves  and  deep  water  in  the  river, 
'76,  i.  190.    Completed  in  1880  at  a  cost  of  $22,000,  '80.  65, 531. 
Lieut.  Col.  Smith,  1888,  proposed  to  increase  the  depth  on  the  northeast  side  of  the 
present  harbor  to  8  feet,  by  the  removal  of  52,000  cubic  yards  of  material  at 
an  estimated  cost  of  $12,850,  '88,  382.    After  an  examination  and  survey  in 
1889  Lieut.  Col.  Smith  submitted  a  project  for  dredging  a  part  of  the  main 
channel  to  give  a  depth  of  15  feet  and  a  least  wit^th  of  220  feet  and  deepening 
portions  of  the  east  and  west  sides  to  8  and  13  feet,  respectivelv,  at  mean  low 
wat«r;  estimated  cost,  $52,000, '90,  18,435,456;  '91,586;  '92,508. 
Snrveys. 
Ordered  by  act  of  August  11,  1888.    Made,  1889,  under  direction  of  Lieut.  Col. 
Smith,  '90,  435, 455. 


BEIil^AMY  RIVER,  N.  H.— Improvement  07. 

(Continued  from  Vol.  II,  p.  54.) 

Appropriations. 

1888 $10, 000, '88,  20. 

1890 10,000, '90,  453. 

1892 7, 500, '92,  529. 

Total 27,500 

Contracts. 

1888.  T.  Symouds,  for  dredging,  at  19i  cents  per  cubic  yard,  '89,  542, 
1890.  A.  B.  Martin,  for  dredging,  at  25  cents  per  cubic  yard,  '91,  607f 


RIVERS   AND   HARBORS.  49 

BEI^LAMT  BITER,  N.  H.— Continued. 

Engineers. 

Chief  of  Engineers. 

Reports,  '88.  20;  '89.  29;  '90.  25;  '91,  30;  '92,  36. 
Engineers  in  Charge. 
Lieat.  Col.  J.  A.  Smith,  1886-'92.    Reports,  '89,  540 ;  '90.  452 ;  '91,  605. 
Lieut.  Col.  P.  C.  Hains,  1892-'—.    Report,  '92,  528. 
Operations* 
1887-'88.  No  operations,  '88,  20. 

1888-'89.  22,700  cubic  yards  material  dredged,  '89,  541. 
1889-'90.  21,650  cubic  yards  material  dredged,  '90,  452. 
1890-'91.  Dredging  under  contract  continued,  '91,  606. 
1891-'92.  No  operations,  '92,  528. 
Projects. 
By  Lieut.  Col.  Smith,  1887,  for  improvement  of  the  river  for  a  distance  of  2^  miles 
by  dredging  a  channel  50  feet  wide  and  5  feet  deep  at  mean  low  water  from 
month    to  head   of  navigation;,  estimated  cost,  $28,000,  '87,  486:  '89,  541. 
Increased  in  1891  to  $35,000,  '91,  606;  '92,  528. 


BEIiEiE  BITER9  MICH.— Ice  harbor  of  refuge  at. 

(Continued  from  Vol.  II,  p.  55.) 

Appropriations. 

1881-'87 $14,000 

Eiigriiieers. 

Engineer  in  Charge. 
Lieut.  Col.  O.  M.  Poe.     Report,  '88,  1972. 
Operations. 

1887-'88.  No  operations.    Project  completed  in  1885,  '88, 1972. 
Projects. 

By  Maj.  F.  Harwood,  1880,  for  the  formation  of  a  channel  50  feet  wide  and  13  feet 
deep  from  the  mouth  of  the  river  to  Marine  City  ]')r:iwbridge,  and  from  thence 
to  second  bridge,  12  feet  deep;  estimated  cost,  $14,465,  '80,  2060;  '83,  1875. 
Project  completed  in  1885  at  a  cost  of  $14,000,  '85,  2158;  '87,  2262. 


BENIVETTS  CBEEK,  TA.—Examination  off. 

Entrineers. 

Chief  of  Enoinkers. 

Report,  '89.  120. 
Engineer  in  Charge. 

Lieut.  6.  J.  Fiebeger.    Report,  '89,  971. 
Assistant. 

T.  I.  George.    Report,  '89,  972. 
Piiysical  Characteristics. 
Description  of  the  locality,  '89,  972. 

Plans. 

In  1888  Lient.  Fiebeger  did  not  consider  that  the  present  or  prospective  demands 
of  commerce  warranted  an  improvement  of  the  creek,  '89,  972. 

Surveys. 

Examination  ordered  by  aot  of  August  11, 1888.    Made,  1888,  under  direction  of 
Lieut.  Fiebeger,  '89,  971. 


BEMTON  HABBOB9  miCH.— (See  Saint  Josephs  River,  Mich.) 


BEBBY  liAKE,  I]WD.--^£xamination  or. 


Enirineers. 

Chief  of  Engineers. 

Report,  '89,  293. 
Engineer  in  Charge. 

Capt.  W.  L.  Marshall.    Report,  '89,  2157. 
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BIG  SAWDT  RITER,  "W.  TA.  AND  KT.— Cootiuued. 

Projects  -Con tiuued. 

Tlie  project  for  the  improvemeiit  of  the  Leyisa  Fork  of  the  Big  Sandy  River  coii- 
eists  of  facilitating  rafting  and  push- boat  navigation  by  removal  of  rock, 
snags,  stumps,  and  similar  obstructions,  at  an  annual  estimated  oost  of  $2,500, 
'91.  2466. 

The  project  for  improvement  of  the  Tug  Fork  of  the  Big  Sandy  Biver  consists  in 
clearing  the  channel  of  rocks,  snap:s,  and  stumps,  and  excavating  channcht 
through  the  ripples  and  shoals,  to  facilitate  log  rafting  in  the  upper  portion 
of  the  stream,  and  to  provide  a  low-water  push-boat  channel,  at  an  annual 
estimated  cost  of  $2,500,  '91,  2468. 

Examination,  from  Catlettsburg  to  Pikeville  on  Louisa  Fork,  and  to  the  mouth  of 
Pond  Creek  on  Tug  Fork,  ordered  by  act  of  August  11, 18o8.  Made,  1889,  under 
direction  of  Maj.  Lock  wood,  '89,  1990. 

Survey  of  the  Louisa  (Levisa)  Fork  of  Sandy  River,  ordered  by  act  of  August  5, 
1886.  Made,  1887,  under  direction  of  Lieut.  Col.  Merrill,  '88,  1796.  Examina- 
tion of  Russel  Fork,  ordered  by  act  of  September  19, 1890.  Made,  1890,  under 
direction  of  Maj.  Lockwood,  '91,  2476. 


BIO  SUIVFIiOWER  RIVER,  MISS. -Improvement  op. 

•  (Continued  from  Vol.  II,  p.  60.) 

Appropriations. 

1879-'87 $47,000 

1888 5,000, '88,  1367. 

1890 5,000, '90,  1903. 

1892 5,000, '92,  1656. 

Total 62,000 

List  of  appropriations,  '88,  1367;  '91,  2007. 
Commerce. 

Reduction  in  freight  rates  consequent  upon  improvement; *89,  1617;  '91,  245. 
Enirineers. 
Chief  of  Engineers. 

Reports, '88,  183;  '89,  214;  '90, 193;  '91,  245;  '92,  238. 
Engineer  in  Charge. 
Capt.  J.  H.  Willard,  188^-'—.    Reports,  '88,  1365 ;  '89,  1617 ;  '90, 1901 ;  '91.  2007 ; 
'92.  1654. 

Operations* 

1887-88.  117  snags  and  164  cubic  yards  earth  removed  from  the  channel ;  5,151  linear 

feet  wing  dams  built;  819  trees  and  8,260  square  yards  willows  cleared  from 

the  banks,  '88,  1366. 
1888-^89.  140  logs  and  snags  removed  from  the  channel,  and  619  trees  cleared  from 

the  banks,  '89,  1617. 
1889~'90.  813  linear  feet  of  wing  dams  built ;  15  snags  removed  from  the  channel 

and  5  trees  from  the  banks ;  375  linear  feet  of  brush  wing  dams  built,  '90, 1902 : 
1890-'91.  645  snags  and  2  wrecks  removed  from  the  channel,  and  320  trees  clearea 

from  the  bauKs;  375  linear  feet  of  brush  wing  dnnis  built,  '91,  2008. 
1891-'92.  50  snags  and  logs  removed  from  the  channel,  and  23  trees  cut  from  the 

banks,  '92,  1655. 
Projects. 
By  Maj.  Benyaurd,  1879,  for  improving  the  river  to  a  de])th  of  from  3  to  3i  feet  by 

removal  of  obstructions  from  the  lower  part  of  the  river,  and  the  improvement 

of  Olephant  Bar  and  Muscle  Shoals  by  wing  dams;  estimated  cost,  $66,000; 

'79,  970;  '86^  234;  '88,  1365. 


BlliOXI  HARBOR9  miss.— Improvement  oir. 

(Continued  from  Vol.  II,  p.  61.) 

Appropriations* 

1882-'87 $17,500 

1888 18,500/88,  1215. 

1890 9,000, '90,  1711. 

Total 45,000 
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BILOXI  HABBOR9  IfIISS.~Coutinaed. 

Commeree* 

Beiielit  to  commerce  from  improvement,  '88,  1215;  '89,  1448. 
Contracts* 

1887.  G.  C.  Fobes  &  Co.,  for  dredging,  at  17  cents  per  cubic  yard,  '88,  1215. 
1890.  Alabama  Dredging  and  Jetty  Company,  for  dredging,  at  14f  cents  per  cubic 
yard,  '90,  1710. 

Engrineers. 

Chirf  of  Engine rrs. 
Reports, '88,  164;  '89,  191;  '90,  172;  *91,  219;  '92,  212. 

Maj.  A.  N.  DamreU,  1882-'—.    Reports,  '88,  1214;  '89,  1447;  '90,  1709;  '91.  1793; 
'92,  1458. 
Operations. 
1887-'88.  84,686  cubic  yards  of  material  dredged,  '88,  1215. 
1888-'90.  No  operations,  '89,  1448 ;  '90,  1710. 
1890-'91.  97,092  cubic  yards  material  dredged,  '91,  1794. 
1891-^92,  No  operations,  '92,  1460. 
Projects. 
By  Maj.  Damrell,  1881,  for  dredging  the  channel  between  the  wharves  at  Biloxi  and 
deep  water  in  Mississippi  Sound  to  8  feet;  estimated  cost,  $35,000,  '82,  1322, 
1323.    The  work  not  considered  susceptible  of  permanent  improvement,  '84, 
1217.    Estimated  cost  increased  in  1885  to  $55,000,  '85,  1361;  '91,  1793. 
Present  project  completed,  '92,  1460. 


BLACK  GREEK  SMOAIi,  LAKE  ONTARIO.— Survey  of. 

Engineers* 

Chief  of  Enoineebs. 

Report,  '92, 420. 
Engineer  in  Charge. 

Capt.  D.  C.  Kingman.     Report,  '92,  3428. 
Assistant. 
W.  P.  .Tndson.    Report,  '92,  3429. 
Surveys. 
Surrey  of  Black  Creek  Shoal,  made  1891,  under  direction  of  Capt.  Kingman, 
•92,  3428. 


BLACK  LAKE  (HOIiLAND)  HARBOR,  JUICH.— Improvement  of. 

(Continued  from  Vol.  II,  p.  61.) 

Appropriations. 

1852-'87 $259,615.31 

1888 5,000.00,  '88,  1914. 

1890 10, 000. 00, '90,  2653. 

1892 5, 000. 00, '92,  2350. 

Total 279,615.31 

List  of  appropriations,  '92,  2348. 
Contracts* 

1891.  E.  G.  Crosby,  for  timber,  at  $18  per  M  feet,  and  brush,  at  $4  per  cord.    Gaylord 
&.  Wing,  for  hemlock  lumber,  at  $12  per  M  feet.    G.  W.  Crouter,  for  bolts  and 
nails,  at  3^%  cents  per  pound,  '91,  2698. 
Engineers. 
Chief  of  Engineers. 

Reports,  '88,  256;  '89,  301;  '90,  271;  '91,  341;  '92,  327. 
£N(iiNRERS  IN  Charge. 
Maj.  S.  M.  Mansfield,  188^'89.    Report,  '88,  1913. 

Maj.  Wm.  Ludlow,  1889-'—.    Reports,  '89,  2187;  '90,  2652;  '91,  2696;  '92,  2348. 
Operations* 
1887-88.  Constntction  of  superstructure  by  hired  labor  commenced,  '88,  1914. 
1888-'89.  Repairs  to  piers  and  sand  faces.  '89,  2187. 
1889-'90.  17,526  cubic  yards  material  dredged,  '90,  2^52. 
1890-'91.  17,500  cubic  yards  material  dredged,  '91,  2697. 
1891-92.  Repairs  to  piers  and  revetments,  and  construction  of  sand  fence,  '92,  2348* 
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BLACK  liAKE  (HOLLAND)  HARBOR,  ]«II€H.— Continued. 

Private  and  Corporate  Work. 

Dredginfi:  carried  on  by  the  citizens  of  Holland.  '90,  2652. 
Projects. 

The  projects  of  1866  and  1873  proposed  the  formation  of  a  channel  of  entrance  of 
navignble  width  and  not*'  less  that  12  feet  deep  by  pier  extension  and  dredging; 
estimated  cost  in  1866,  Jpl06,238.04,  '66.  iv.  1()4;  '83,  1827. 

From  1852  to  18^,  $238,673.23  had  been  expended  and  had  resnlted  in  obtaining  a 
channel  of  entrance  9  feet  deep,  'd4,  1988, 1989. 

In  1883  Capt.  Lockwood  proposed  placing  an  additional  crib,  50  feet  long,  at  the 
outer  end  of  each  pier,  and  completing  the  repairs  to  the  piers  at  an  estiniatetl 
cost  of  $35,000,  '84,  1989. 

In  1891  Maj.  Ludlow  proposed  the  completion  of  the  improvement  by  pier  exten- 
sion, repairs,  and  dredging;  estimated  cost,  $15,000,  '91,  2697. 


A  ppropriations« 

188( 


BLACK  RITER9  AJKK.  A]¥D  ]n[O.--lMPR0yBMBNT  ob. 

(Continued  from  Vol.  II,  p.  62.) 

0-'8Y. $56,000 

.goo  5     5, 000,  '88,  1414. 

^*^ I     7,000,  '88,  190. 

.oQft  5     5, 000, '90,  1950. 

^'^ }      7,000,  '90,  1951. 

1892 5,000,  '92,  1690. 

Total 85,000 

Commerce* 

Benefit  to  be  derived  from  improvement,  '88,  1414;  '89,  1661. 
Eng^ineers. 
Chief  of  Enginf.krs. 

Reports,  '88,  189,190;  '89,  223;  '90,  200;  '91,  254,255;  '92,  245. 
Engineer  in  Charge. 
Capt.  H.  S.  Taber,  1884-'—.    Reports,  '88,  1413;  '89,  1660, 1662;  '90,  1948,1950; 
'91,  2055,2058;  '92,  1689. 
Obstructions* 
Obstruction  of  the  river  by  sunken  rafts,  '91,  3868. 

Operations* 

1887-'88.  No  operations,  '88,  1413. 

1888-'89.  293  snags  and  12  drift  masses  removed  from  tbe  channel,  and  19,200  trees 

cleared  from  the  banks,  '89,  1663. 
1889-90.  433  snags  and  27  drift  piles  removed  from  the  channel,  and  22,014  trees 

cleared  from  the  banks,  '90,  1948, 1951. 
1890-'91.  406  snags,  23  drift  piles,  and  10,450  overhanging  trees  removed  from  the 

river,  '91,  2059. 
1891-'92.  1,75.^  snags  and  166  drift  piles  cleared  from  the  channel,  and  24,622  trees 

cut  from  the  banks,  '92,  1690. 
Projects* 
By  Msg.  Benyaurd,  1879,  for  the  improvement  of  the  river  between  Poplar  Bluff 

and  White  River,  by  the  removal  of  logs,  snags,  and  trees,  and  the  construction 

of  wing  dams;  estimated  cost,  $80,800,  '80,  1329. 
In  1885  Capt.  Taber  considered  that  an  annual  appropriation  of  from  $8,000  to 

$10,000  would  be  required  to  keep  the  river  available  for  navigation,  *85,  247 ; 

'88,  1403;  '92,  1690. 


BliACK  RITER  HARBOR,  OHIO*— Improvement  ov. 

(Continued  from  Vol.  II,  p.  63.) 


Appropriations* 

1879-*! 


87 $210,204.77 

1^88 10,000.00,  '88,  2000. 

1890 12,000.00,  '90,  2772. 

1892 20, 000.  (K),  '92,2502. 

Total 252,20i.77 

List  of  appropriations,  '92.  2502. 
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BI.ACK  RITCR  HARBOR,  OHIO— Continued. 

Contracts. 

1888.  B.  S.  Horton,  ibr  pier  oxtonsion  and  repair,  at  a  total  of  $9,162.90,  '89,  2319. 

1889.  O.  Townseud,  for  dredging,  at  35  cents  per  cubic  yard,  '90,  2776. 

1890.  J.  StaDg,  for  pier  exteimion  and  repair,  at  a  total  of  $2,184.75.    J.  Stang,  for 
pier  extension  and  repair,  at  a  total  of  $7,029.80,  '91,  2851. 

Engineers* 
Chikf  op  Engineers. 
Ke]>ort8,  '88.  273;  '89,  325;  '90,  294;  '91,  369;  '92,  349. 

ENGINKER8   IN  CUABGE.  « 

Maj.  L.  C.  Overman.  1882-'92.    Reports,  '88,  1999;  '89,  2317;  '90,  2775;  '91,  2849. 
Lient.  Col.  J.  A.  Smith,  1892-'—,    Report,  "92,  2501. 
Operations. 
1887-88.  Pier  repair  continued  under  contract,  '88,  2000. 
1888-'89.  Extension  of  west  pier  and  repairs  to  east  and  west  piers  continued  under 

contract,  '89,  2317. 
1889-*90.  2,000  cubic  yards  material  dredged,  '90,  2776. 
1890~'91.  6,400  cubic  yards  material  dredged  from  the  channel  between  the  piers; 

east  pier  extension  and  dredging  in  progress,  '91,  2849. 
1891-'^.  East  pier  extension  complete(l;  minor  repairs  to  superstrnetnre  of  old 
piers,  '92,  2501. 
Projects* 
History  of  the  work  from  1828  to  1880,  '80,  2131. 

Projects  between  1828  and  1880  proposed,  by  pier  extennion  and  dredging,  the  forma- 
tion of  a  channel  of  entrance  of  navigable  width  and  not  less  thon  14  feet  deep. 
In  1880  an  expenditure  of  $175,138.92  had  renulted  in  the  formation  of  a  chan- 
nel not  less  than  15  feet  deep,  '80,  226, 2132. 
In  1880  Maj.  Wilson  proposed  the  extension  of  the  piers  to  the  16-foot  curve  in  the 
lake,  with  the  renewal  of  2,000  linear  feet  of  old  superstructure;  estimated 
cost,  $42,000,  '80,  2131 ;  increased  in  1882  to  $45,000,  '82, 2397;  increased  in  1884 
to  $64,000,  on  account  of  unexpected,  repairs,  '84,  2096. 
Surveys* 
Maps. 
'91,  2850. 


BLACK   BIVER9   ]fII€H«— iMPROVBHENT  OV  MOUTH  OIT. 

(Continued  from  Vol.  11,  p.  64.) 

Appropriations* 

1888 $10, 000, '89,  2260. 

1890 10, 000, '90.  2736. 

1892 10,000,  '92,2472. 

Total 30,000 

Commerce. 

Benefit  of  improvement  to  general  lake  commerce,  '89,  2260. 
Contracts. 

1889.  W.  Richardson,  for  dredging,  at  20  cents  per  cubic  yard,  '89,  22G0. 

1891.  Bay  City  Dredging  Company,  for  dredging,  at  16  cents  per  cubic  yard,  '91, 
2782. 
Engineers. 

Chief  of  Engineers. 
Reports.  '88.  264;  '89,  313;  '90,  283;  '91,  355;  '92,  339. 

Engineer  in  Charge. 
Col.  O.  M.  Poe,  1886-'—.    Reports,  '89,  2259;  '90,  2735;  '91,  2782;  '92,  2471. 
Operations. 

1887-'88.  No  operations,  '88,  264. 

188^'89.  20,800  cubic  yards  material  dredged,  '89.  2260. 

1889-'90.  26,000  cubic  yards  material  dredged,  '90,  2736. 

1890-'91.  17,504  cubic  yards  material  dredged,  '91,  2783. 

1891-'92.  40,011  cubic  yards  material  dredged,  '92,  2471. 
Physical  Ciiaracteristics. 

Description  of  the  locality,  '90,  2735. 

Projects. 

By  Lieut.  Col.  Poe,  1887,  for  improvement  of  the  river  by  removal  of  the  shoal  at 
its  mouth  to  a  uniform  depth  of  17  feet;  estimated  cost,  $69,300,  '87,  2260. 
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1tIiA€K  RIVEB  AT  PORT  HURON,  BUCH*— iMPBOVKMisacr  oir. 

* 

Appropriations*  ^ 

IfiSo.-f- $25, 000, '91,  278L 

1892 10, 000, '92,  2470. 

Total 35,000 

Contracts*  ....       ^  ^.        ^  t^,  cvtoi 

1891.  C.  E.  Mitchell,  for  dredging,  at  11}  cents  per  cubic  yard,  *91.  2781. 

Engrineers* 

Chibf  of  Enginrers.  » 

Reports,  '89,  320;  '91.  354;  '92,  339. 
Engineer  in  Charge.  ^.^^ 

Col.  O.M.Poe,  1888-'-.    Reports,  '89,  2291;  '91,  2780;  '92,  2469. 

Operations*  .    .  ,  ^     ,     ^  ,«,  ivro. 

1890-'91.  18,225  cubic  yards  material  dredged,  '91,  2781. 

1891-'92.  73,048  cubic  yards  material  dredged,  '92,  2470. 
Piiysical  Characteristics. 

Description  of  the  locality,  '89,  2291. 

Bv  Col  Poe,  1889,  for  improvement  of  Black  River  by  excavation  of  a  channel  15 
feet  deep,  and  of  a  width  varying  from  160  to  87  feet  from  the  month  through 
the  city  of  Port  Huron  to  the  Grand  Trnnk  Railroad  Bridge,  a  distance  of 
8  200  feet;  estimated  cost.  $55,110,  '89,  2292-93.  Depth  increased  in  1891  to  16 
feet,  increasing  the  estimated  cost  to  $75,000,  '91,  2781;  '92,  2469. 

*"d^ed  by  act  of  August  11, 1888.    Made,  1889,  under  direction  of  CoL  Poe,  '89, 2292. 

BliACK  RIVER,  If*  C— Improvement  o». 

(Continued  from  Vol.  II,  p.  64.) 

Appropriations* 

1886-'87 $3,000 

im. 10, 000, '92,  1157. 

Total 13,000 

Commerce*  ^     .  ...       ,„^  ^^^^ 

Value  of  improvement  to  river  navigation,   89,  1083. 

Engineers* 

Chief  of  Engineers. 

Reports,  '88,  123;  '89,  143;  '90,  128;  '91,  164;  '92,  164. 
Engineers  in  Charge. 

Capt.  W.  H.  Bixby,  1884-'92.    Reports,  '88,  889;  '89.  1081;  '90.  1145;  '91,  1387. 

Maj.  W.  S.  Stanton,  1892-'—.    Report,  '92,  1154. 

^ aHumphreyB.    Report, '88.  891;  '90. 1147;  '91.  1388. 
Operations. 

History  of  the  work,  '91.  1387.  ,       ^  .^o  ^  i  no 

l887-'88.  438  logs  and  stumps  removed  from  river  channel,  and  472  trees  and  98 

cords  of  brush  removed  from  the  banks,  '88,  890. 
Uei88-'89.  No  operations,  '89,  1082. 
1889-'90.  30  piles  and  snags  removed  from  the  channel,  and  155  trees  and  57o  t  ords 

of  brush  removed  from  the  banks,  '90,  1146. 
1890-'92.  No  operations,  '91,  1387;  '92,  1156. 
Piiysical  Characteristics- 
Original  condition  of  the  river,  '88.  889. 
Water-gauge  record  for  1891,  '91, 1388. 

By  Capt.*Bixby,  1884,  to  secure  a  thoroughly  cleared  natural  channel  over  the  70 
mues  of  river  between  its  mouth  and  Lisbon,  and  afterwards  a  4-foot  low-water 
channel  below  Point  Caswell;  estimated  cost,  $33,500, '85,  1148;  '87,  1043. 

BIiA€K  BIVEB,  N*  ¥•— Examination  or. 

Engrineers* 

Chief  of  Engineers. 

Report,  '89,  2429. 
Engineer  in  Charge. 

Capt.  C.  E.  Palfrey.    Report,  '8  X  2 120. 
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BLACK  RIVER,  N.  T.---CoDtinaed« 

Physical  Cliaraeteristics. 

Description  of  the  locality,  '89,  2429. 
Plans. 
In  1889  Capt.  Palfrey  considered  tbe  expend]  tnre  necessary  for  iroproYenient  of  the 
river  disproportionate  to  the  benefits  to  be  derived  therefrom,  '89,  2432. 
Snrvejrs* 
Examination  ordered  by  act  of  August  11, 1888.    Made,  1889,  under  direction  of 
Capt.  Palfrey,  '89,  2429. 


BLACK  AND  DIVAIUISH  RIY£R8,  WASH.— Examination  of. 

Ensineers. 

Chief  op  Enginebks. 

Report,  '91,  409. 
Engineer  in  Chargk. 

Capt.  T.  W.  Symons.    Report,  '91,  3257. 

A  e  a  J  STAN  T 

A.  J.  McMillan.    Report,  '91.  3259. 
Physical  Characteristics. 

Description  of  the  locality,  '91,  3258. 
Plans. 
In  1890  Capt.  Symons  did  not  consider  the  locality  worthy  of  improvement,  '91, 
3258. 
Surveys* 
Examination  ordered  hy  act  of  September  19,  1890.    Made,  1890,  under  direction 
of  Capt.  Symons,  '91,  3258. 


BliACK  ROCK  UARBOR,  CO IV IV.— Improvement  of. 

(Continued  from  Vol.  II,  p.  65.) 

Appropriations. 

1884-'87 $46,550 

1888 10, 000, '88,  560. 

1890 6, 000, '90,  642. 

1892 5,000, '92,  691. 

Total 66,550 

List  of  appropriations,  '88,  560;  '91,  785. 
Contracts. 

1889.  J.  H.  Fenner,  for  dredging,  at  16  cents  per  cnhic  yard,  '89,  705. 
1891.  6.  B.  Beardsley,  for  dredging,  at  14.6  cents  per  cubic  yard,  '91,  785. 
Engineers. 
Chiep  of  Engineers. 

Reports, '88,  51;  '89,  63,70;  '90,  57;  '91,  70;  '92,  75. 
Engineer  in  Charge. 
Col.  D.  C.  Houston,  1886-'—.  Reports, '88,  558;  '89,  702,741;  '90,  640;  '91.  784; 
'92,  689. 
Operations. 
1887-'88.  24,868  cubic  yards  material  dredged  A*om  the  channel,  '88,  559. 
1888-'89.  Ko  operations,  '89,  703. 

1889-'90.  58,000  cubic  yards  material  dredged,  '90,  641. 
1890-91.  No  operations,  '91,  785. 

1891-'92.  28,000  cubic  yards  material  dredged,  '92,  690. 
Piiysical  €;iiaracteristics. 

Description  of  the  harbor,  '88,  558;  '89,  741. 
Projects. 
In  1836-'38,  $21,550  was  expended  in  closing  a  breach  across  Fairweather  Island, 

'85,  653. 
By  Lieut.  Col.  McFarland,  1883,  for  the  construction  of  a  riprap  breakwater  2,700 
feet  long,  extending  from  Fairweutiier  Island  to  the  mainland  and  dredging  a 
channel  3.300  feet  long,  80  feet  wide,  and  6  feet  deep  at  mean  low  water  up 
Cedar  Creek;  estimated  cost,  $80,000,  '84.  667,  668;  '85,  653;  '87,  613;  '92, 
690. 
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BI.ACK  BOCK  HARBOR,  COIVIV.— Continued. 
Surveys* 

ExaminatioD  for  breakwater  t<o  Penfield  Reef  and  south  from  Fairweather  Island 
ordered  by  act  of  August  11,  1888.  Made,  1888,  under  direction  of  Col.  Hous- 
ton,'89.  741. 


BliACK  l^ARRIOR  RIYER,  AI^A.— (See  Warrior  River,  Ala.  akb  Ga.) 


BLACKl^ATER  RIVER,  TA.— Improvement  ov. 

(Continued  from  Vol.  II,  p.  67.) 

Appropriations. 

1878-'82 $14,000 

£iigriiieers. 

E^TGiNKEK  IN  Charge. 
Col.  W.  P.  Craighill,  1888-'—.    Report,  '88,  772. 
Operations. 

1887-'88.  No  operations,  '88,  772. 
Projects. 
By  S.  T.  Abert,  1875,  for  dredginff  and  the  removal  of  snags  and  trees  from  the 
mouth  to  Franklin;  estimated  cost,  $14,850,  '75,  ii,  162;  '87, 120. 


BliOCK  ISIiAND  HARBOR  OF  REFUGE,  R.  ■•—Improvement  of. 

(Continued  ftom  Vol.  II,  p.  67.) 

Appropriations. 

1870-'8f $345,000 

1888 15, 000, '88,  507. 

1890 15,000,  '90,578. 

1892 24, 000, '92,  632. 

Total 399,000 

Eni^ineers. 

Chief  of  Engineers. 

Reports,  '88,  41;  '89,  52;  '90,  47;  '91,  59;  '92,  63. 
Engineers  in  Charge. 
Maj.  W.  R.  Livermore.  I887-'92.     Reports,  '88,  504;  89,  031;  '90,  557;  '91,  723. 
Capt.  W.  H.  Bixby,  1892-'—.    Report,  '92,  630. 
Operations. 
1887-'88.  Six-sevenths  of  the  gap  filled;  timber  jetty  forming  shore  end  of  western 

wall  completed  and  tilled  with  stone;  north  wall  commenced,  '88,  506. 
1888-^89.  3,550  tons  of  riprap  granite  placed  in  north  wall  of  inner  harbor,  '89,  G3'J 
1889-'90.  1,^1  tons  of  riprap  granite  placed  in  north  wall  of  inner  harbor,  and 
420  tons  on  the  breakwater;  3,025  cubic  yards  sand  dredged  from  shoal  at 
entrance  to  harbor,  '90,  576. 
1890-^91.  3,711  tons  of  riprap  granite  placed  in  extension  of  north  wall  of  enlarged 

inner  harbor,  '91,  725. 
1891-92.  2,381  tons  of  riprap  granite  placed  in  extension  of  north  sea  wall/92,  631. 
Physical  €iiaracteristics« 
Description  of  the  locality,  '90,  375. 

Projects. 

By  Lieut.  Col.  Warren,  1880,  for  dredging  the  inner  harbor  to  a  depth  of  9  feet, 
with  the  removal  of  a  wreck  therefrom;  estimated  cost,  $8,000,  '80,  391,392; 
completed,  1881,  '81,  563. 

By  Lieut.  Col.  Warren,  1881,  for  the  construction  of  a  harbor  wall  on  the  east  side 
of  the  inner  harbor,  and  the  construction  of  a, jetty  to  protect  the  harbor  from 
material  washed  from  the  southwest  and  eastward  j  estimated  cost,  $19,000, 
'82,  563. 
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BliOCK  18IiAN]>  HABBOR  OF  REFrOE,  R.  I.— Coutinned. 

Projects — Continued. 
Theproj«)ct  under  which  work  was  being  carried  on  in  1888  was  a  consolidation  of 
tovLT  prior  projects,  ntunely,  one  by  Lieut.  Col.  Elliot,  1883,  for  replacing  the 
timber  cribs  on  north  and  west  sides  of  the  inner  harbor  by  walls  of  stone, 
and  for  replacing  south  wharf  by  a  retaining  wall  backed  with  earth,  at  an 
estimated  cost  of  $30,000,  '83,  497 ;  another  project  by  Lieut.  Col.  Elliot  in  1884, 
for  closing  a  gap  200  feet  long  in  the  main  bieak water,  at  an  estimated  cost  of 
$30,000,  '84,  628;  another  by  Lieut.  Col.  Elliot,  1885,  for  the  enlargement  of  the 
inner  harbor  to  an  area  of  about  18|  acres,  at  an  estimated  cost  of  $46,189,  '86, 
611,613;  and  lastly  a  project  by  Maj.Livermore,  1888,  for  removal  of  a  shoal 
obstructing  navigation  at  the  entrance  to  Block  Island  Harbor,  giving  a 
depth  of  9  feet  to  a  line  20  feet  from  the  breakwater;  estimated  cost,  $5,000, 
'88,  505,  506 1  total  estimated  cost  of  project,  $111,189.  These  combined 
projects  provided  for  a  harbor  of  refuge  ou  the  eastern  side  of  the  island,  con- 
sisting ot  an  inner  harbor  or  basin  for  small  vessels  and  an  exterior  harbor  for 
large  ones.  The  basin  was  to  be  about  250  by  300  feet  in  araa  and  inclosed 
save  for  an  opening  80  feet  in  width.  The  exterior  harbor  was  to  be  formed 
by  a  riprap  breakwater  1,000  feet  iu  length,  '91,  724;  '92,  631. 

Surveys. 

Maps. 
*88,  506. 


BLUE   Hllili  HARBOR,  RKE«— Examinationov. 

Chief  of  Enginebrs. 

Report,  '91,  32. 
Engineer  in  Charge. 

Lieut.  Col.  J.  A.  Smith.    Report,  '91,  611. 
Physical  Characteristics. 
Description  of  the  locality,  '91,  611. 

Plans. 

In  1890  Lieut.  Col.  Smith  did  not  consider  the  probable  benefits  to  commerce  suf* 
fieiently  general  in  their  character  to  justify  the  great  expouee  involved  in  an 
improvement  of  the  locality,  '91,  614. 
Snrvey's. 

Examination  ordered  by  act  of  September  19, 1890.    Made,  1890,  under  direction 
of  Lieut.  Col.  Smith,  '91,  611. 


BliUFF  CREEK,  JfllSS.— Impbovsmbnt  or. 


A  ppropriations. 
1890 $1, 000, '91,  1792. 


EniTineers. 

Chief  of  Engineers. 

Reports,  '89,  193;  '91,  218;  '92.  211. 
Engineer  in  Charge. 
MaJ.  A.N.Damrell,  1888-'—.    Reports,  '89,  1461;  '91,  1792;  '92,  1457. 
Operations* 
1891-'92.  482  stumps  and  snags  removed  from  the  channel,  and  4,000  overhanging 
trees  cleared  from  the  banks,  '92,  1457. 

Projects* 

By  Maj.  Damrell,  1889,  for  improvement  of  the  creek  by  removal  of  snags,  logs,  and 
leaning  trees,  at  an  estimated  cost  of  $1,000,  '89,  1461.  'Project  completed  in 
1892,  '92,  1457. 

Snrvevs. 

Examination  ordered  by  act  of  August  11, 1888.  Made,  1889,  under  direction  of 
Mi^.  Damrell,  '89,  1461. 


BOGUE  SOlTNDv  N.  €•— (See  Beaufort  Harbor  and  New  River,  N.  O 
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BO€l1J£T  RIVER,  N.  ¥•— Examination  ow, 

ISngrineers* 

Chief  of  ENCriNEERS. 

Report,  '91,  388. 
Engineer  in  Charge. 
Mai.  M.  B.  Adams.    Report,  '91,  2940. 
Ptaytiical  Characteristics. 

Description  of  the  locality,  '91,  2940. 
Plans. 

In  1890  Maj.  Adams  did  not  consider  the  river  worthy  of  improTement,  '91,  2941. 
Sorveyrs. 
Examination  ordered  by  act  of  September  19, 1890.    Made,  1890,  under  direction  of 
M^.  Adams,  '91,  2940. 


BOSTON  HARBOR,  IflASS.— Improvement  or. 

(Continued  from  YoL  II,  p.  69.) 

Appropriations. 

1828-W $2, 1J«,  196. 10 

1888 125, 000. 00, '88,  455. 

1890 145, 000. 00, '90,  506. 

1892 300, 000. 00, '92,  582. 

« 

Total 2,754,196.10 

List  of  appropriations,  '92,  582. 
Contracts* 

1888.  6.  W.  Townsend,  for  rock  removal,  at  $22  per  cable  yard,  '88,  455. 

1889.  Pigeon  Hill  Granite  Company,  for  delivery  of  granite  ashlar,  at  a  total  of 
$4,747.  New  England  Dredging  Company,  for  dredging,  at  35  cents  per  cubic 
yard,  and  for  removal  of  bowlders  weighing  over  6  tons  each,  $10,  '89, 579, 580. 

1890.  G.  W.  Townsend,  for  rock  removal,  at  $29  per  cubic  yard.  JBay  State  Dredg- 
ing Company,  for  dred^ng,  at  20  cents  per  cubic  yard,  and  for  removal  of 
bowlders,  at  $8  per  cubic  yard,  '90,  50-3, 506.  C.  W.  Lauipee,  for  dredging  in 
Nantasket  Beach  Channel,  at  25  cents  per  cubic  yard,  '91,  653.  New  England 
Dredging  Company,  for  dredging  in  Nix's  Mate  Channel,  at  19^  cents  per  cubic 
yard,  '9^  653.  A.  R.  Wright,  for  dredging  at  Brewster  Spit,  at  14  cents  per 
cubic  yard,  '91, 654.  Rockport  Granite  Company,  for  delivering  granite  ashlar 
at  Gallops  Island,  at  $3,917,  '91,  65-i. 

1891.  A.  R.  Wright,  for  dredeiug  in  main  ship  channel,  at  17  cents  per  cubic  yard, 
'91,  654. 

Engineers* 
Cmikf  of  Engineers. 

Reports,  '88,  27;  '89,  38,368;  '90.  33,331;  '91,  40,424;  '92,  46. 
Board  of  Engineers. 
Convened  at  Bost-on,  July  20, 1889,  by  S.  O.  No.  38,  to  report  upon  the  establish- 
ment of  harbor  lines  in  Boston  Harbor.    Reports, '89,  601;  '90,  532.    (Col. 
Abbot,  Lieut.  Cols.  Gillespie  and  Mansfield,  and  Maj.  Livermore.) 
Convened  at  Boston,  January  23, 1891,  by  S.  O.  No.  38,  to  report  upon  the  establish- 
ment of  harbor  lines  in  Boston  Harbor.     Report,  '91,  688.     (Col.  Abbot,  Lieut. 
Cols.  Gillespie  and  Mansiield,  and  Maj.  Livermore.) 
Engineers  in  Charge. 
Lieut.  Col.  G.  L.  Gillespie,  1886-'89.    Report,  '88,  447. 

Lieut.  Col.  S.  M.  Mansfield,  1889-'—.    Reports,  '89,  572;  '90,  497;  '91,  645;  '92, 
575, 584. 

Operations* 

Works  of  improvement  prior  to  1889,  '89,  574, 575. 

1887-'88.  69,(K)0  cubic  yards  material  dredged  from  main  ship  channel,  '88,  450. 

1888-'89.  Repairs  made  to  granite  sea  wall  at  Georges  Island,  by  hired  labor.  1,500 
running  feet  of  granite  ashlar  and  300  square  yards  of  s  hell-stone  paving 
delivered  on  Gallops  Island  sea  wall ;  work  begun  by  hired  labor  on  exten- 
sion of  sea  wall ;  146,556  cubic  yards  material  dredged  in  **  Upper  and  Lower 
Middles,"  '89,  573, 574, 575. 

1889-^90.  Extension  of  granite  wall  at  Gallops  Island  completed  by  hired  labor; 
repairs  made  to  middle  and  north  head  walls  at  Deer  island  by  hired  labor; 
5,942  cubic  yards  material  dredged  and  111  cubic  yards  ledge  removed  from 
''Upper"  and  ''Lower  Middles:"  9,025  cubic  yards  material  dredged  from 
Nantasket  Beach  Channel,  '90,  499, 500. 501. 
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BOSTON  HARBOR,  HIASS.— Continued. 

O  pe  rations — Continued. 

1890-^91.  Construction  of  Gallops  Island  sea  wall  in  progress:  repairs  to  north 
and  middle  head  walls  at  Deer  Island,  '91,  647.  19.724  cubio  yards  material 
dredged  from  Nantasket  Beach  Channel,  '91,  651.  16|440  cubic  yards  material 
dredged  from  the  west  end  of  Brewster  Spit,  '91,  652. 

1891-'92.  Repairs  to  sea  wall  at  Great  Brewster  Island;  extension  of  sea  wall  at 
Gallops  Island  completed;  1,100  tons  of  rubble  stone  used  as  riprap  protec- 
tipn  n>r  the  beach  west  of  sea  wall  at  Long  Island;  12,070  cubic  yards  material 
dredged  from  west  end  of  Brewster  Spit ;  130,962  cubic  yards  material  dredged 
in  extension  of  main  ship  channel ;  74,7t9  cubic  yards  material  dredged  from 
main  ship  channel  at  upper  middle  bar;  70,674  cubic  yards  material  dredged 
from  channel  between  Nix's  Mate  and  Long  Island,  '92,  576-^1. 
Physical  Characteristics. 

Description  and  location  of  outer  and  inner  harbors,  '91,  646. 
Projects* 

The  projects  for  the  improvement  of  Boston  Harbor  have  had '  for  their  object, 
nrst,  its  preservation  by  protecting  the  shores  of  the  islands  and  headlands  by 
sea  walls,  aprons,  and  jetties,  thus  preventing  additional  wash  into  the  chan- 
nels, controlling  the  tidal  scour,  and  preserving  the  full  height  of  anchorage 
shelter  for  vessels  in  the  roadsteads;  secondly,  the  iniprovement  of  the  harbor 
by  widening,  deepening,  and  straightebing  the  channels  through  dredging  and 
rock  removal,  '90,  498. 

The  improvements  undertaken  since  1866  have  been  projected  as  the  necessities  of 
the  harbor  required,  being  in  general  conformity  with  the  recommendations 
of  the  United  States  commissioners,  whose  labors  terminated  in  1866. 

The  projecte  in  detail  have  been  as  follows:  Prelection  of  western  shore  line  of 
Georges  Island  by  stone  apron,  to  cost  $10,000,  '88,  449.  Increased  in  1889 
to  $35,000,  '89,  579.  Extension  of  sea  wall  at  Gallops  Island,  to  cost  $15,000, 
'88,  449.  Repair  and  extension  of  rubble-stone  apron  protection  to  Long 
Island,  to  cost  $3,000,  '88,  449.  Construction  of  sea  walls  at  south  and  eaat 
bluffs  of  Governors  Island,  to  cost  $80,000, '88,  450. 

In  1867  it  was  proposed  to  dredge  the  main  ship  channel  to  a  depth  of  23  feet  at 
mean  low  water,  1,000  feet  wide  at  the  "Upper'*  and  "Lower  Middles,"  and 
685  feet  wide  at  the  "Narrows.^'  In  1870  the  proposed  width  at  the  Narrows 
was  reduced  to  625  feet,  and  increased  to  1,100  at  Anchorage  Shoal  in  the  inner 
harbor.  In  1887  it  was  proposed  to  straighten  the  passage  through  the  "Nar- 
rows" by  cutting  off  a  spur  projecting  from  LovelVs  Island.  In  1888  it  was 
estimated  that  to  complete  the  improvement  of  the  main  ship  channel  687,000 
cubic  yards  would  require  to  be  dredged  from  the  "Upper  Middle"  in  the 
inner  £arbor,  at  an  estimated  cost  of  $250,000,  '88.  450, 451. 

The  project  proposed  by  Mai.  Raymond  in  1885  for  the  improvement  of  the  Fort 
Point  Channel  was  for  tne  excavation  of  a  channel  175  feet  wide  and  23  feet 
deep  at  mean  low  water,  from  the  entrance  to  near  Federal  Street  Bridge,  a 
distance  of  4,100  feet;  estimated  cost,  $100,000,  $60,000  being  still  required 
for  completion  in  1888,  '88,  452, 453. 

The  project  for  improvement  of  the  channel  between  Nix's  Mate  and  Long  Island, 
adopted  in  1883,  was  to  dredge  a  channel  200  feet  wide,  12  feet  deep  at  mean 
low  water,  and  about  550  feet  long.  In  1887  it  was  recommended  that  the  axis 
of  the  cut  be  shifted  30^  to  the  westward,  and  that  it  be  widened  to  390  feet, 
15  feet  deep  at  mean  low  water.  The  original  project  was  estimated  to  cost 
$9,000.    The  project  as  revised  in  1887  was  estimated  at  $25,000,  '88,  453, 454. 

A  survey  of  the  main  ship  channel  east  of  Long  Island  Head  was  provided  for  in 
1888,  at  a  cost  of  $6,000. 

The  generaLproject  in  1889;  included}  in  addition  to  the  above,  a  project  for  the 
extension  of  Point  Allerton  sea  wall,  to  cost  $15,000;  and  for  the  repair  of 
Great  Brewster  Island  sea  wall,  to  cost  $10,000,  '89,  579.  Also,  in  1890,  a  pro- 
ject for  dredging  at  the  west  end  of  Brewster  Spit,  to  cost  $15,000. 

The  aggregate  cost  of  the  foresroing  projects  is  $554,000,  and  the  aggregate  esti- 
mate for  completion  in  1890  was  $395,000,  '90,  505. 

The  project  for  improving  Boston  Harbor  by  the  excavation  of  a  channel  of  23 
feet  depth  at  mean  low  water  having  been  essentially  comi>leted  in  1891,  Lieut. 
Col.  Mansfield  proposed  deepening  the  main  ship  channel  in  Boston  Harbor  to 
30  feet  mean  low  water;  estimated  cost,  $1,500,000,  '92,  584. 
Surveys. 

Detailed  survey  of  lower  harbor  from  Long  Island  to  the  sea,  with  bottom  exam- 
inations and  carrent  observations.  Mi^e,  1888,  under  direction  of  Lieut.  Col. 
Gillespie,  '88,  451. 

Detailed  survey  of  channel  between  Brewster's  Spit  and  Georges  Island  Shoal. 
Made,  1890,  under  direction  of  Lieut.  Col.  Mousiield,  '90,  501, 

Maps. 
*88.454. 
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BRAZOS  RIVfiBv  TEX.— Improvkment  of  mouth  or* 

(Continued  from  Vol.  II,  p.  72.) 

A  ppropriatloiis. 

188a-'87 $158,750 

Engrineers* 

Chief  of  Engineers. 

Reports,  '88,  175, 1293;  '89,  205;  '91,  235. 
Board  of  Engineers. 
Convened  at  New  York,  November  11, 1887,  to  report  upon  improvement  ttf  month 
of  the  firazoe  River.    Reports,  '88,  1299.    (Cols.  Casey  and  Abbot,  Lieut.  CoL 
McFarland,  and  Mi^.  King.) 
Engineer  in  Charge. 
Maj.  ().  H.  Ernst,  1886-'89.    Reports,  '88,  1291, 1294 ;  '89,  1563. 
Operations. 
History  of  the  work,  '88,  1295. 

In  1887,  after  considering  the  results  of  past  work,  the  Board  of  Engineers  sng- 
gested  that  no  further  works  of  improvement  be  attempted  at  mis  locality, 
'88. 1300. 
Physical  Ciiaracterislics. 

Description  of  Brazos  River,  '88,  1294. 
Projects. 
By  Maj.  Howell,  1872,  for  the  improvement  of  channel  over  the  bar  at  mouth  oi 
river  by  means  of  two  converging  pile  Jetties,  each  five-eighths  of  a  mile  long 
and  400  feet  apart  at  their  outer  ends;  estimated  cost,  $286,484,  '75,  i,  938, 941 : 
•80,  1243. 
The  work  not  considered  susceptible  of  permanent  completion,  '80,  1244. 
By  Mi^.  Mansfield,  1880,  for  parallel  jetties  to  consist  of  brush,  stone,  and  con- 
crete^ their  direction  to  be  chosen  so  as  to  fix  the  channel  in  its  natural 
position.    Approximate  length  of  north  jetty,  3,600  feet;  of  south  jetty,  4,350 
feet;  estimated  cost,  $522,890.44,  '81,  1349.    Recommended  by  the  Board  ot 
Engineers,  '81,  1355. 
Concurred  in  by  Chief  of  Engineers,  and  approved  by  Secretary  of  War,  '81, 1352. 
In  1887  the  $140,833  expended  had  not  resulted  in  any  useful  eifect  upon  the  bar; 

the  plan  for  improvement  to  receive  further  consideration,  '87,  191. 
In  1887,  upon  consideration  of  Maj.  Ernst's  report  on  the  results  of  the  survey  of 
that  year,  the  Board  of  Engineers  recommended  that  no  further  worlu  of 
improvement  be  at  present  attempted  at  this  locality,  '88,  1300. 
Surveys. 
Of  mouth  of  Brazos  River.    Made,  1887,  under  direction  of  Mfg.  Ernst,  '88^  1294. 


• 


BRAZOS  SA1«TIACN>  HARBOR,  TEIC.— Improvement  or. 

(Contiuuod  from  Vol.  II,  p.  73.) 

Appropriations* 

1878-'87 $228,5C0 

1888 25,000,  '88,  1320. 

Total 253,500 

List  of  appropriations, '90,  1813;  '91.  1932. 


• 


Chief  of  Engineers. 

Reports,  '88,  176;  '89,  206;  '90,  185;  '91,  234;  '92.  227. 
Enginekks  in  Charge. 

Maj.  O.  H.  Ernst,  1886-'91.    Reports,  '88,  1320;  '89,  1568;  '90,  1813. 

Maj.  C.J.Allen,  18«1-'— .    Reports,  '91.  1930;  '92,  1553. 

A.S8I8TAX*r 

Lieut.  G.  A.  Zinn.    Report,  '88,  1327. 
Operations* 

1887-'91.  No  operations, '88,  1320;  '89,  1569;  '90,  1813;  '91,  1931;  '92,  1558. 
Physical  Characteristics* 

Dimensions  o'f  harbor,  as  shown  by  surveys,  from  1867  to  1887 ;  stability  of  sand 
bottom,  '88,  1326. 

Projects* 

fiy  Maj.  Mansfield,  1881,  for  deepening  the  channel  across  the  bar,  and  the  mainte- 
nance of  a  suitable  harbor  inside  the  pass  by  the  construction  of  two  parallel 
jetties  at  the  mouth  of  the  river,  extended  to  the  12-foot  curve,  and  a  dam 
from  Point  Isabel  to  Bruzos  »Santia<^o,  closinji;  the  lagoon,  the  south  jetty  to  be 
3630  feet  long;  estimated  cost,  $678,084.50,  '81,  1367, 1372;  '82, 1478, 1481, 1489, 
1490;  '86, 1334. 
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BRAZOS  SANTIAOO  HARBOR,  TEX.— Continaed. 

Projects— Con  tia  aed. 
Approved  by  Board  of  Engineers,  1881,  so  far  as  the  application  of  available  funds 

to  constmction  of  south  Jetty  will  permit,  '82,  1490;  '86,  1335;  '87,  1433. 
In  1888,  the  works  theretofore  constructed  having  practically  disappeared,  Mig. 

Ernst  estimated  the  cost  of  reconstruction  or  both  jetties  at  $1,130,000,  '88, 

1321. 
The  total  of  expenditures  under  appropriations  at  the  date  of  rendering  the  above 

estimate  was  $188,590,  making  the  revised  estimate  of  the  oost  of  improve* 

ment,  from  the  annulment  of  the  work,  $1,318,590,  '91,  1931;  '92,  1554. 
Sorvejrs. 
Of  harbor  and  bar.    Made,  1887,  under  direction  of  Maj.  Ernst,  '88,  1322. 


BREAKWATER  AT  €Ii£T£IiAl«D,  OHIO.~(See  Cleveland  Har. 

BOR,  Ohio.) 


BREAKWATER    AT     1«E1¥    HATEN,    GONlf.— (See   New   Havkn 

Harbob,  Conn.) 


BRETON  BAF,  liEONARDTOWlV,  IflB.— Isiprovsmbnt  of. 

(Continued  Arom  Vol.  II,  p.  265.) 

Appro  priations. 

1878-'87 $29,500 

1888 3, 000, '88,  816. 

1890 5,000,  '90,  1062. 

Total 37,500 

List  of  appropriations,  '88,  816. 
€ontracUi« 

1888.  Atlas  Dredging  Company,  for  dredging,  at  13i  cents  per  cubic  yard,  *89, 1001. 
1891.  Baltimore  Dredging  Company,  for  dredging,  at  12^  cents  per  cubic  yard,  '91, 
1258. 
En^iBeers* 
Chief  or  Engineers. 

Reports,  '88, 109;  '89,  126;  '90,  112;  '91,  140;  '92,  141. 
£noinbrrs  in  Charge. 

8.  T.  Abort,  U.  S.  agent,  1878-'91.    Reports,  '88.  815 ;  '89,  1001;  '90,  1062. 

Lieut.  Col.  P.  C  Hains,  1891-'92.    Report,  '91,  1258. 

Maj.  C.  E.  L.  B.  Davis,  1892-'—.    Report,  '92,  1046. 
OperatlOBS. 
1887-'88.  No  operations  for  lack  of  funds,  '88,  816. 
1888-^89.  18,141  cubic  yards  material  dredged,  '89, 1001. 
1889-'90.  No  operations  for  lack  of  funds,  ^90,  1062. 
1890-^91.  Dredging  in  progress  under  contract,  '91,  1258. 
189W92.  28,800  cubic  yards  material  dredged,  '92,  1046. 

Projects. 

By  Lieut.  Col.  Craighill,  1875,  for  formation  of  a  dredged  channel  150  feet  wide  and 
9  feet  deep  from  Breton  Bay  to  Leonardtown  wharf;  estimated  cost,  $30,000, 
'75,  ii,  108;  '80,  757.  After  an  expenditure  of  $23,000  S.  T.  Abort  proposed  in 
1885  an  amended  project,  whereby  the  channel  was  to  be  widened  to  200  feet, 
the  basin  and  channel  to  be  not  less  than  10  feet  deep ;  estimated  cost,  $26,000, 
'85, 965.  In  1890  the  original  project  was  resumed,  a  width  of  150  feet  and 
depth  of  9  feet  being  deemed  sufBlcient  to  fdrnish  all  the  facilities  required  by 
existing  navigation,  '91,  1258;  '92, 1045. 
Surveys. 

'89,  1002. 
86 
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BBIDOEPOBT    HABBOB9  CONN.— lMPROV£MBNT  OT. 

(Continaed  from  Vol.  II,  p.  83.) 
Appropriations* 

18§6-'87 $290,000 

1888 10,000/88,557. 

1890 20, 000,  *90,  639. 

1892 20,000/92,688. 

Total 280,000 

List  of  appropriatioxiB,  '88^  557;  '90,  639;  '91,  782. 
Commerce. 

Prospectiye  increase  in  business  consequent  upon  improvement,  '89,  697, 700. 
Contracts* 

1888.  Charles  Du  Bois  and  Henry  N.  Da  Bois,  for  dredging,  at  14  cents  per  cubic 
yard, '88,  558. 

1889.  A.  J.  Beardsley  &  Son,  for  dredging,  at  18  cents  per  cubic  yard,  '89,  697. 
1891.  Brown  &  Fleming,  for  stone  breakwater  construction,  at  $1.29  per  ton, 

'91, 782.    G.  B.  Beardsley,  for  dredging,  at  14.6  cents  per  cubic  yard,  '91,  783. 
Engrineers. 

Chuef  of  Engineers. 
Reports, '88,  50;  '89,  63;  '90,  56;  '91,  70;  '92,  74. 

Engineer  in  Charge. 
Col.  D.  C.  Houston,  1886-'— .    Reports, '88,  555;  '89,  693,698,700;  '90,  637;  '91, 
778;  '92,685. 
Operations. 

1887-88.  14,000  cubic  yards  material  dredged,  increasing  depth  over  shoal  to  12 
feet  niean  low  water,  '88,  556. 

1888>'89.  34,051  cubic  yards  material  dredged,  '89,  695. 

1889-'90.  10,946  cubic  yards  material  dredged,  '90,  638. 

1890-'91.  750  tons  of  riprap  placed  in  the  breakwater,  completing  300  linear  feet  of 
the  same,  '91,  781. 

1891-'92.  9,077  tons  of  riprap  placed  in  the  breakwater;  30,000  cubic  yards  material 
dredged,  '92,  687. 
Piiysieai  Characteristics* 

Description  of  the  harbor,  '88,  555. 
Projects* 

The  projects  of  1871-75  proposed  the  formation  of  a  channel  of  nayigable  width 
and  12  feet  deep  from  Lon^  Island  Sound  to  the  Lower  bridge,  at  an  estimated 
cost  of  $138,000  for  dredging;  also  a  riprap  jetty  1,380  feet  long  from  Long 
Beach,  at  a  cost  of  $35,000,  '80,  462.  This  work  was  completed  in  1880  under 
aggregate  appropriations  amounting  to  $195,000,  when  Maj.  Barlow  proposed 
the  widening  to  600  feet  of  the  channel  from  the  inner  beacon  to  the  steamboat 
wharf;  estimated  cost,  $60,000,  '81,  604;  '85,  651;  '86,  644;  '87,  610. 

By  Col.  Houston,  1887,  for  dredging  to  12  feet  mean  low  water  the  channel  from  the 
Naueatuck  Kailroad  Wharf  up  to  the  lower  bridge ;  also  for  increasing  the 
widtii  of  the  channel  to  600  feet ;  estimated  cost,  $17,000,  '88, 657.  In  1889  Cul. 
Houston  modified  and  extended  nis  project  as  follows :  First,  for  the  complet  ion 
of  a  channel  12  feet  deep  at  mean  low  water  and  300  feet  wide,  frt>m  Long 
Island  Sound  to  the  lower  bridge;  estimated  cost,  $17,000.  Second,  for  the 
completion  of  a  channel  9  feet  deep  and  100  feet  wide  from  the  lower  bridge  to 
the  nead  of  the  harbor;  estimated  cost,  $8,000.  Third,  for  the  construction  of 
a  breakwater  extending  from  a  point  called  The  Tongue  in  the  western  bide  of 
the  harbor  entrance,  southeast  to  the  inner  beacon ;  estimated  cost,  $30,000. 
Total  estimated  cost  of  project,  $55,000,  with  an  annual  expenditure  for  main- 
tenance of  dredged  channels  of  $3,000,  '89,  696;  '90,  637,  GSS. 

History  of  projects  for  improvement,  '91,  779. 

In  1892  Col.  Houston  proposed  to  complete  the  channels  above  the  bridges,  to  remove 
the  shoal  places  above  the  Naugatuck  Railroad  Wharf^  and  to  widen  the  chan- 
nel eastward  to  the  harbor  lines  an  additional  width  of  about  200  feet ;  also  to 
complete  the  break  water  from  The  Tongue  to  the  inner  beacon ;  estimated  cost, 
$35,00e,  '92,  688.  

BBIDGINO  THE    NAT1GABI.E  l^ATJERS  OF  THE  UNITED 

STATES. 

(Continued  from  Vol.  II,  p.  24.) 
Engrineers* 

Board  of  Enginkers. 
Report  of  Board  of  1888,  relative  to  construction  of  certain  bridges  across  the 
Missouri,  Mississippi,  and  Illinois  rivers.     Reports,  '88,  2374   (Lieut.  Col. 
Suter,  and  Majs.  Mackenzie,  Miller,  and  Handbury) ;  '88,  2383  (Lieut.  CoL 
Snter  and  Maj.  Miller}. 
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BRIDOIIVO  THE   NATlGABIiE  l^ATERS  OF   THE   UNITED 

STATE  S— Continued. 

Eni^ineers— Continued. 
Chief  of  Engineers. 
Report,  '88.  307, 2371. 
Commerce. 
DinienBious  of  coal  and  grain  to^ws  on  the  Mississippi  River,  *88,  2380-81. 
Testimony  before  the  Board  in  ro^ard  to  diineusions  of  tows  and  desirable  dimen- 
sions of  channel  spans,  '88,  2397, 2398, 2400, 2404, 2406, 2408, 2409, 2410. 
Ije^islation. 
Bill  authorizing  the  construction  of  bridges  across  the  Missouri,  Mississippi,  and 
Illinois  rivers,  and  prescribing  the  character,  location,  and  dimensions  of  the 
same,  '88,  2384. 
Plans. 
Dimensions  of  spans  and  draw  openings,  as  fixed  by  the  Board  of  1888,  for  bridges 
over  the  Mississippi,  Missouri,  and  Illinois  rivers,  '88,  2372-73. 


BRIDOE  across  the  Eastera  Branch  of  the  Potomac  RiTcr* 

(Continued  from  Vol.  II,  p.  81.) 

Appropriations. 

1«&7 $110,000 

1888 60, 000, '88,  798. 

Total 170,000 

Contracts. 

1887.  Groton  Bridge  and  Manufacturing  Company,  for  bridge  construction,  at  a 

total  of  $105,000,  '88,  795. 
1890.  W.  Rothwell,  for  watchman^s  house,  at  $333;  guard  fence,  at  $1.96  per  square 
yard ;  painting  through  spans,  at  $549,  and  wooden  sidewalk  construction,  at 
$1.10  per  linear  foot,  '90, 1050. 
W.  H.  Mohler,  for  slope  paving,  at  $2  per  square  yard;  curbing,  at  $1.48  per  linear 
foot ;  gutters,  at  45  cents  per  square  yard,  and  riprap,  at  80  cents  per  cubic 
yard,  '90,  1050. 
£nirineers. 
Chief  of  Engineers. 

Reports, '88,  106;  '89, 123;  '90,  110. 
Engineer  in  Charge. 
Lieut.  Col.  P.  C.  Hains,  1887-'—.    Reports,  '88,  795, 798 ;  '89,  990;  '90,  1048. 
EfCrislatloii. 

Alterations  in  plan  of  bridge  authorized  by  aot  of  May  14, 1888,  '88,  797. 
Operations. 
1887-'88.  Work  begun  on  eastern  a^proacb.    Operations  suspended  pending  settle- 
ment of  controversy  with  Baltimore  and  Potomac  Railroad  Company,  '88, 796. 
1888~'89.  Operations  resumed  under  amended  plan,  '89,  992, 993. 
1889-'90.  Bridge  completed,  '90, 1049. 
Projects. 

Description  of  bridge,  '88,  796. 
Sarveys. 
Maps. 
'89,  992. 


BBIBOE  (Aqueduct)  at  Cteoriretown,  D.  C— Across  the  Potoicjlc  River. 

(Continued  from  Vol.  II,  p.  78.) 

Appro  priatlons. 

1886 $240,000 

Contracts. 

1888.  C.Thomas, for  watchman's  house  and  wooden  sidewalk  construction,  at  a 
total  of  $4115  for  the  first,  and  $2.25  per  linear  foot  for  the  second,  '88,  795. 

Breen  &,  Feely,  for  embankment  construction,  at  25^^  cents  per  cubic  yard,  and 
slope  paving,  at  from  45^  cents  %o  $1,34  per  square  yard,  '88,  795* 
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BRIDGE  (Aqueduct)  at  Geornretown,  D.  €•— Continued. 

Engineers* 

Chief  of  Engineers. 
Reports, '88,  106;  '89,  123. 
>    Enoineer  in  Charge. 

Lieut.  Col.  P.  C.  Hains,  1886-'—.    Reports,  '88,  789 ;  '89,  989. 
lieg^lslation. 
Porchase  and  reconstrnotion  of  bridge  authorized  by  act  of  June  21, 1886,  '88, 789, 
790. 
Operations* 
1887-'88.  Removal  of  old  and  erection  of  new  bridge  nearly  oompleted,  '88^  792. 
1888-'89.  Reconstruction  work  completed,  *89,  989. 
Plans* 
General  features  of  proposed  reconstruction,  '88,  790. 


BRIDGE  at  Artiinr  Kill.— Statkn  Island  Sounb. 

(Continued  from  VoL  II,  p.  75.) 

Commerce. 

Dimensions  of  tows,  '88,  2424. 
EniTineers* 

Chief  of  Engineers. 
Report,  '88,  308, 2421. 
Board  of  Engineers. 
Convened  at  New  York  City,  April  10, 1888,  by  Special  Orders  Nos.8  and  9,  to 
examine  and  report  upon  Staten  Island  Bridge.    Report,  '88,  2423, 2429  (Col. 
Casey  and  Lieut.  Cols.  Robert  and  Haius). 
Minority  report,  '88,  2426  (MaJ.  King  and  Capt.  Maguire). 
liCirisIation. 

Act  authorizing  construction  of  bridge  at  Arthur  Kill,  '88,  2425. 
Plans. 
Description  of  alterations  as  proposed  by  the  Board,  '88,  2425. 


BRIDGE  of  the  Ohio  Connectinir  B*  R*  Co.,  near  the  month  of 

Corks  Run.— Across  the  Ohio  River. 

Eni^ineers. 

Chief  of  Engineers. 

Report,  '88,  309, 2498, 2604, 2506. 
Board  of  Engineers. 
Convened  at  Washington,  June  25,  1887,  by  S.  O.  No.  60,  to  consider  and  report 
upon  plaus  for  the  proposed  bridge  across  the  Ohio  River,  about  1  mile  b^ow 
the  junction  of  the  Allegheny  and  Monongahela  rivers,  submitted  by  the  Ohio 
Connecting  Railroad  Company.     Report,  '88,  2499.     (Lieut.  Cols.  Merrill  and 
Barlow,  MaJ.  Stickney,  and  Lieut.  Spencer.)     Second  report  of  Board,  '88, 
2505.    (Lieut.  Cols.  Merrill  and  Barlow,  and  MaJ.  Stickney.) 
lienrislation. 

Bridge  authorized  by  acts  of  December  17, 1872,  and  February  14, 1883,  '88,  2498. 
Plans. 
The  Board  of  1887  reconmiended  in  their  report  of  June  25  that  the  site  selected 
by  the  bridge  company  be  accepted  on  condition  that  the  axis  of  the  bridge  be 
changed  to  lie  at  right  angles  to  the  line  of  the  current,  and  that  the  channel 
space  be  increased  to  800  feet :  but  that  otherwise  the  site  be  rejected,  '88,  2502. 
Revised  plans  being  submitted,  tne  latter  were  approved  by  the  Board  on  October 
4, 1887,  '88,  2506. 


BRIDGE  at  Dnhnqne,  Iowa.— Across  the  Mississippi  Rivsb. 

Commerce. 

Dimensions  of  the  largest  Mississippi  packet  boats,  '88,  2496. 
Engrineers. 
CiiiKF  OF  Engineers. 
Report,  '88,  309. 


t  I 
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BRIDGE  at  Dubuque,  Iowa.— Continued, 

Leffislation. 

Bridge  authorized  by  act  of  February  21, 1887,  '88,  2493. 
Plans. 
M%j.  Mackenzie  considers  that  the  dimensions  of  the  bridge  spans  are  such  as  to 

furnish  no  obstruction  to  the  passage  of  the  largest  Mississippi  boats,  '88, 

2496-97. 


BBIDOE  of  the  Geoiyia  Pacific  B«  R.  Co.— Across  tub  Sukplower 

AND  Yazoo  rivjcrb. 

Eni^ineers.  ^ 

Chief  of  Ekoineers. 
Seport,  '88,  309, 2488. 
liCirislatlon. 

Bridge  authorized  by  act  of  March  3^  1887,  '88,  2488. 
Plaos. 
Capt.  Willard  approves  of  proposed  bridge  dimensions  with  the  recommendation 

that  the  draw  opening  be  increased  Srom  115  feet  in  the  clear  to  125  feet,  '88, 

2488. 


BBl]>OE  of  the  Memphis  and  Charleston  R.  R.  Co.  at  Chatta- 

nooi^a. — Across  the  Tennessee  River. 

Ennpineers. 

Chief  of  Engineers. 
Report,  '88,  309, 2513. 
I^eirislation. 

Bridge  authorized  by  act  of  February  28,  1887,  '88,  2510. 
Plans. 

Lieut.  Col.  Barlow  considered  that  the  modified  plans  submitted,  giving  270  feet 
in  the  clear,  would  afford  no  obstacle  to  existing  navigation,  *Mt  25&. 


BBIDOE  at  Westfleld,  N.  T.— Across  the  Statbn  Island  Sound. 

Eng^ineers. 

Chief  of  Engineers. 

Report,  '88,  308.  . 
Board  of  Engineers. 
Convened  at  New  York  City,  April  10, 1888,  by  Special  Orders  Nos.  8  and  9,  to 
examine  and  report  upon  construction  of  a  bridge  at  Westfield,  N.  Y.,  across 
Staten  Island  Sound.    Report,  '88,  2430.    (Col.  Casey,  Lieut.  Cols.  Robert  and 
'  Uains,  Mfy.  King,  and  Capt.  Maguire.) 
Plans. 
The  Board  report  adversely  to  a  draw  and  recommend  a  oautilever  bridire  of  three 
bays,  the  center  bay  to  be  not  less  than  900  feet  in  the  clear,  with  a  clear  height 
over  the  channel  way  at  mean  high  water  of  150  feet,  '88,  2430. 


Bim^OE  of  the  Oeorffia  Pacific  R.  R.  €o.  at  l^averljr,  Oa.— 

•  Across  the  Tombigbse  River. 

Engrlneers. 

Chief  of  Engineers. 
Report,  '88,  309, 2508. 
I^egrlslation. 

Bridge  authorized  by  act  of  March  3, 1887,  '88,  2508. 
Plans. 
Bridge  aa  proposed  not  considered  an  obstruction  to  navigation,  '88,  2506. 
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BRIDGE  of  the  Kansas  City  and  Memphis  Railroad  and  Bridge 
Co«  at  Memphis* — ^Ackoss  the  Mississippi  Biykr. 

Engineers. 

Chief  of  Engineers. 
Report,  *88,  309. 

Board  of  Engineers. 
Convened  at  Memphis,  May  26, 1888,  by  Special  Orders  No.  26,  to  examine  and 
report  upon  the  plans  of  the  proposed  bridge  across  the  Mississippi  River  at 
Memphis.  Majority  report  in  favor  of  a  main  span  of  1,000  feet,  two  other 
spans  of  600  feet  each,  and  the  whole  straoture  to  be  75  feet  above  high  water, 
'88,  2617,2522.  (MaJ.  Ernst,  Capt.  Kinsman,  and  Capt.  Gillette.)  Minority 
report  in  favor  of  a  main  span  of  700  feet,  '88,  2521.  (Lient.  Col.  Merrill.) 
Secretary  of  War  decides  in  favor  of  a  main  span  of  770  feet,  '88,  2516. 


BRIDGE  between  BTorth  Hero  and  Alhurffh.— Across  Lake  Cham- 
plain. 

Engineers. 

Chief  of  Engineers. 
Report,  '88,  308,  2432.    . 
lieifislation. 

Bridge  authorized  by  act  of  June  20,  1884,  '88,  2431. 

Plans. 

M^j.  Adams  did  not  consider  the  bridge  an  obstruction  to  navigation,  '88,  2432-33. 


BRIDGE  of  Kansas  €ity,  Topelta  and  ITesteru   R.  R«  €o.— 

Across  tub  Missouri  River  at  Siblet. 

Engineers. 

Chief  of  Engineers. 
Report,  '88,  308,  2435. 
liegislation. 

Bridge  authorized  by  act  of  July  8, 1884,  '88,  2434. 
Plans. 

In  1887  Lieut.  Col.  Suter  did  not  consider  that  the  bridge  would  form  any  obstrue- 
tion  to  navigation,  '88,  2436. 


BRIDGE  of  the  €hicafiro,  St.  liOUis  and  BTew  Orleans  R«  R.  €o. 

at  East  Cairo,  Ky.— Acro^  the  Ohio  Bivbb. 

Enfrineers. 

CuiKF  OF  Engineers. 
Report,  '88,  308,  2437. 
Plans. 
Description  of  proposed  bridge,  '88,  2436. 


BRIDGE  (wagon)  near  Nashville,  Tenn«— Across  the  Cumberland 

River. 

Engineers. 

Chief  of  Engineers. 
Report,  '88,  308,  2439. 
Plans. 

Description  of  proposed  bridge,  '88,  2440.  Modification  made  and  approved,  *88, 
2441.  Lieut.  Cul.  Barlow  di«1  not  consider  that  the  bridge  as  proposed  would 
form  any  obstruction  to  navigation,  '88,  244) 
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BRIOOE  of  the  Ohio  River  R.  R.  €o.  at  Point  Pleasant,  IT.  Va«— 

Across  tuk  Grkat  Kanawha  River. 

Eni^neers. 

Chief  of  Engineers. 

Report,  '88,  308. 
Board  of  Engineers. 

The  Board  of  1887,  recommended  location  of  bridge  with  a  clear  opening  of  460 
feet,  as  propose<l  by  the  Ohio  River  Railroad  Company,  '88,  2448.   (Col.  Craig- 

hill,  Lient.  Col.  Merrill,  and  Maj.  Post.) 

Ijeffislation. 

Act  authorizing  construction  of  bridge,  March  3,  1887,  '88,  2447. 


BRIOOE  to  connect   Belle   Isle  Park   with  the   mainland.— 

Across  west  channel  of  the  Detroit  River. 

Engrineers. 

Chief  of  Engineers. 
Report,  '88,  808. 
liCgrislation. 

Bridge  authorized  by  act  of  Jaly  20, 1886,  '88,  2456. 
Plans* 
Proposed  location  and  dimensions  of  ]l>ridge  and  approaches,  '88,  2452. 
Lient.  Col.  Poe  approved  of  location  and  constrnction  of  bridge  as  designed,  '88, 
2451. 


BRIOOB  (International)  of  the  Sault  Sainte  marie  Bridire  Co.- 

Across  Sainte  Marie  River. 

Eni^in^^rs. 

Chief  of  Engineers. 
Report,  '88,  308. 
Plans. 

Lieut.  Col.  Poe  approves  of  location  of  bridge  as  proposed,  '88,  2458. 
liCgislation. 

Bridge  authorized  by  act  of  July  8, 1882,  '88,  2461. 


BRIOOE  of  the  Nebraska  R.  R.  Co.  at  IVehraska  Citjr.-'AcROSS 

THE  Missouri  River. 

Engrineers. 

Chief  of  Engineers. 
Report,  '88,  308. 
Leffislation. 

Bridge  authorized  by  act  of  June  4, 1872,  '88,  2464. 

Plan-. 

Lieut.  Col.  Suter  approves  the  location  and  dimensions  of  the  proposed  bridge, 
with  the  exception  that  the  proposed  height  be  increased  from  48  to  50  feet 
above  extreme  high  water,  '88,  2465. 


BRIDOE  (RAILWAY  AND  WAGON)  of  the  Ouiaha  and  €onncil  BlnflTs 
Railroad   and  Bridfre    Co.,  between  Omaha  and    Council 

BluflTs.— Across  the  Missouri  River. 

Enifiueers. 

Chief  of  Engineers. 
Report,  '88,  309. 
Iieffisiation. 

Bridge  authorized  by  act  of  March  3, 1887,  '88,  2467. 

Plans. 

Maj.  Raymond  did  not  consider  that  the  bridge  as  proposed  would  interfere  with 
the  existing  requirements  of  navigation,  '88,  2469. 
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BRIBOfS  of  the  BTew  York  and  liOnv  Island  Bridge  Co., 
betireen  New  York*  City  and  Lion^  Island.— Across  thb  East 
Biter.  ' 

Engineers*. 

Chief  of  Engineers. 
Report,  '88,  309. 
lieffislatiou. 

Bridge  ftnthorized  by  act  of  March  3, 1887,  '88,  2471. 
Plans. 
Plan  and  location  of  proposed  bridge  approved  by  Secretary  of  War,  '88»  2473. 


BRIDGE  of  the  Sioux  City  Bridare  Co.  at  Slonx  City,  Iowa.— 

Across  tub  Missouri  River. 

Engineers. 

Chief  of  Engineers. 
Report,  '88,  309. 
lieffislation. 

Bridge  authorized  by  act  of  August  15, 1886,  '88,  2477. 
Plans. 

Dimensions  of  proposed  bridge,  '88,  2476. 

Lieut.  Col.  Suter  considers  the  proposed  span  of  400  feet,  with  a  treadway  of  50 
feet,  amply  sufficient  for  the  requirements  of  navigation,  '88,  2477. 


BRIDGE  of  the  Ohio  Valley  R.  R.  Co.— Across  the  Tradewater 

River,  Kt. 

Engineers. 

.Chief  of  Engineers. 
Report,  '88,  309. 
liegislation. 

Bridge  authorized  by  act  of  February  21, 1887,  '88,  2472. 
Plans. 
Description  of  proposed  bridge,  '88,  2473. 

M%j.  Stickney  reports  that  the  bridge,  when  finished  as  proposed,  will  present  no 
material  obstacle  to  navigation,  '88,  2473. 


BRIDGE   of  the   Central  Railroad  and  Bridge  Co.,  hetween 
Cincinnati,  Ohio,  and  Newport,  Ky.— Across  the  Ohio  River. 

Engineers. 

Chief  of  Engineers. 
Report,  '88,  309, 2482. 
Board  of  Engineers. 
Convened  at  Cincinnati,  March  17, 1888,  by  Special  Orders  No.  11,  to  examine  and 
report  upon  plans  and  location  of  proposed  bridge  across  the  Ohio  River  between 
Cincinnati,  Ohio,  and  Newport,  Ky.    Report^  '88,  2483.     (Lieut.  Col.  Poe  and 
Majs.  Stickney  and  Mackenzie.) 
Plans. 
Description  of  proposed  bridge,  '88,  2482. 

The  Board  of  1888  recommended  the  approval  of  the  plans  and  location  of  proposed 
bridge  as  set  forth  by  the  Central  Railroad  and  Bridge  Company,  *8&,  24^. 


BRIDGE  of  the  Savannah,  Florida  and  Western  R.  R.  Co.  at 
Doctor  Town,  Ga.— Across  the  Altamaha  River. 

Engineers. 

Engineer  in  Charge. 
Col.  Q.  A.  Gillmore.    Report,  '88,  2549. 
Plans. 
Col.  Gillmore  reports  this  bridge  as  without  a  draw,  and  an  obstruction  to  the 
navigation  of  the  stream,  '88,  2550. 
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BRiOOE  of  the  lllontffoineryy  Tosealooiwi  and  llleiiiphis  R.  R. 
Co.  near  Illontvomeryy  Ala.-— Across  thk  Alabama  $iver. 

Engineers 

Chikf  op  Enqinkers. 
Report^  '90,  836. 
Plans. 
Plan  and  location  sabmitted  and  approved  by  Secretary  of  War,  July  11, 1889, 
'90,  336. 


BRIDGE  of  the  Kansas  City,  Arkansas  and  Wew  Orleans  R«  R« 
€o«  at  Cumminifs  fjandlnipy  Ark*— Across  the  Aukaitsas  River. 

Enifineers* 

Chief  of  Enoimbers. 
Report,  *90,  337. 
Plans* 
Plan  and  location  sabmitted  and  approved  by  Secretary  of  War,  February  25, 
1890,  '90,  337. 


BRIOOE  of  the  Kansas  and  Arkansas  Valley  R«  R.  Co*  at  Fort 

'  Smithy  Ark*— Across  the  Arkansas  River. 

Engineers* 

Chief  of  Engineers. 
Report,  '90,  338. 
Plans* 

Plan  and  location  tabmitted  and  approved  by  Secretary  of  War,  May  17, 1890, 
'90.338. 


BRIDOB8  crossinfT  the  Ashley,  Edisto*  Salkahatehle,  Cheehan, 
Savannah,  and  Altamaha  rivers,  and  St*  Augustine  Creek, 
Qa*  and  S*  C* 

Engineers* 

Engineer  in  Charge. 
Col.  Q.  A.  GiUmore.    Report,  '88»  2629, 2663. 
Plans* 

Description  of  the  bridges  and  of  the  moditicationB  proposed  therein^  '88^  2630. 
Modifications  snggested  by  Col.  Gillmore  in  such  of  these  stractares  as  obstruct 
navigation,  '88,  2663. 


BRIDOE  across  the  channel  leading  to  Back  Cove  at  Port- 
land, He* 

Engineers* 

Chief  of  Engineers. 
Report,  '90,  343. 
Legislation* 

Notice  as  to  authorities  required,  '90,  348. 


BRIDOES,  tiro  railroad  and  two  county*— Across  the  Big  Black 

River,  Miss. 

Engineers** 

Engineer  in  Charge. 
Capt.  £.  Bergland.    Report,  '88,  2554. 
Plans* 

Descriplriou  of  Louisville,  New  Orleans  and  Texas  Railroad  bridge.  An  obstruction 
at  all  stages  of  water.  Center  span  should  be  made  a  pivot  draw.  The  two 
county  bridges  should  be  changed  to  drawbridges.  Description  of  Yicksbnrg 
and  Meridian  Railroad  bridge.  Authorized  by  act  of  State  legislature  of  1865. 
An  obstruction  at  all  stages.  One  of  the  piers  should  be  replaced  by  a  pivot 
pier  and  two  of  the  spans  by  a  pivot  draw,  '88,  2554. 
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«' 

BRIDGE  of  the  Northern  Pacific  R.  R.  Co.— Across  the  Bio  Hobk 

River,  Mont. 
Engineers. 

Enginkkr  in  Charge. 
Capt.  C.  B.  Sears.    Report,  '88,  2670. 
Plans. 

Capt.  Sears  reports  that  the  briflge  in  its  present  condition  is  an  obstmction,  and 
should  be  provided  with  a  draw  ipviug  a  free  channel  way  of  100  feet  width, 
'88,  2670. 


% 
BRIDGE   of  the    Chesapeake   and  Ohio  R.  R.  Co.^-Nkar  ths 

MOUTH  OF  THE  BlG  SaNDY  RiVSR,  W.  Va. 

Engineers. 

Engineer  in  Charge. 
Capt.  J.  C.  Post.    Report,  '88,  2578. 
Plans. 
Capt.  Post  recommended  the  removal  of  pile  and  coffer  dam  obstrnctions  aboat 
one  of  the  piers,  '88,  2578. 


BRIDGE    of  the    Philadelphia,  H^ilntington    and    Baltimore 
R.  R.  Co.,  near  Ijanrel,  Del.— Across  Broad  Crbxk. 

Engineers. 

Chief  of  Engineers. 
Report,  '90,  335. 
Plans. 
Alteration  of  bridge  draw  made  as  required  by  act  of  June  6, 1888,  '90,  836. 


BRIDGES  of  the  Selma  and  IVew  Orleans  R.  R.  and  the  Ala- 
hama  Central  R.  R.— Across  the  Cahaba  River,  Ala.  (8  and  16  miij«8 

ABOVE  ITS  mouth). 

Enirln^^i^* 

Engineers  in  Charge. 

Maj.  A.  N.  Damrell.    Report,  '88,  255t 
Capt.  R.  L.  Hoxie.    Report,  '88,  2553. 

Plans. 

Descriptions  of  the  bridges,  '88,  2550. 

Maj.  Damrell  reports  both  bridges  fixed  stractnres,  impassable  during  the  navigable 

stage  of  the  river,  and  recommends  their  reconstruction  with  draw  openingB 

of  100  feet,  '88,  2551, 2553. 


BRIDGES  across  the  Calnmet  River,  OL 

Engrineers. 

Engineer  in  Charge. 
Maj.  T.  H.  Handbury.    Report,  '88,  2582, 2650. 

Plans. 

List  of  bridges  forming  an  obstruction  to  the  river,  with  changes  saggested  for 
'     each,  '88,  2583, 2651. 


BRIDGE  of  the  Nashville  and  Knoxville  R.  R.  Co.,  hetween 
Smith  and  Putnam  counties,  Tenn.— Across  the  Canet  Fo&k 
River. 

Engineers. 

Chief  of  Engineers. 
Report,  '90,  3:^7. 
Plans. 
Plan  and  location  submitted,  and  approved  by  Secretary  of  War,  December  12, 
1889,  '90,  337. 
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BRIl>OES  of  the  Boftton  and  maine  and  the  Eastern  and  Bos- 
ton and  liowell  Railroads,  between  the  river's  mouth  and 
Bast  €ainbrid8re«— Across  the  Charles  River. 

Engrineers* 

Engineer  in  Charge. 
Maj.  C.  W.  Raymond.    Report,  '88,  2528. 
Plans. 

Delays  in  opening  draws,  caused  by  freqnent  passage  of  trains,  which  can  not  be 
obviated  by  any  practical  alteration  of  the  bridges,  '88,  2528. 


BRIDGES  across  the  Charles  River,  Mass* 

Engineers. 

Chief  of  Engineers. 

Report,  '90,  340. 
Board  of  Engineers. 
Convened  at  Boston,  Mass.,  Febmary  1, 1890,  bv  Special  Order  No.  82,  to  report 
npon  the  bridges  crossing  Charles  River  which  interfere  with  navigation.    The 
Board  reportea  the  draw  openings  of  the  Charles  River  and  Warren  bridges 
as  of  insufficient  width,  but  did  not  recommend  that  any  reconstruction  be  at 
present  required,  '90,  3482.    Descriptions  of  existing  bridges,  '90, 3471, 3474. 
Commerce* 

Commercial  interests  affected,  '90,  3474. 
Lieffislation. 
Notices  served  npon  bridge  owners  as  to  alterations  required,  '90,  340. 


BRIOOES  (TWO  wagon  bridges,  and  the  Southwestern  Railroad  Bridge) 
at  Enfania  and  Fort  Qaines,  Qa«  and  Ala*— Across  the  Chatta- 
hoochee River. 

Engineers. 

Engineer  in  Charge. 
Capt.  R.  L.  Hoxie.    Report,  '88,  2553. 
Plans. 

The  introduction  of  a  draw  of  suitable  width  with  sheer  booms  recommended  in 
each  case,  '88,  2553. 


BRIDGE  across  the  Cliicairo  River  at  Canal  street.  Cliicaffo. 

lU. 

Chief  of  Engineers. 
Report,  '91,  436. 

Board  of  Engineers. 
Convened  by  S.  O.  No.  39,  to  examine  and  report  upon  bridge  across  the  Chica<;o 
River  and  Canal  street.  The  Board  recommended  (1)  the  removal  of  the 
present  pivot  pier,  the  protection  wings  or  bridge  rests,  and  all  the  adjuncts  to 
the  existing  construction  now  obstructing  navigation;  (2)  the  postpone- 
ment of  further  consttuction  until  the  river  shall  have  been  so  widened  as  to 
provide  for  the  full  opening  of  the  south  draw;  (3)  that  provision  be  made 
when  the  bridge  is  restored  for  maneuvering  it  by  steam  power,  '91,  3864. 
(Majs.  Ludlow  and  Davis  and  Capt.  Marshall.) 


BRIDOE  (RAILWAY)  at  Hudson  City,  l¥is«— Across  Lake  Saint  Croix. 
BRIDGE  (HIGHWAY)  at  Dnrand,  Wis. — Across  the  Chippewa  River. 

Engrineers. 

Engineer  in  Charge. 
Maj.  C.  J.  Allen.    Report,  '88.  2637. 

Plans. 

Maj.  Allen  reports  that  sheer  booms  should  be  placed  to  assist  vessels  in  passing 
the  spans,  '88.  2637. 


76  INDEX   OF 

BRIDGES  (TWO  WAGON)  near  Geneva  and  below  IVewton,  Ala«— 

Across  the  Choctawhatchie  Eivbb. 

Engrineers. 

Engineer  in  Charge. 
Capt.  K.  L.  Hoxie.    Report^  '88,  2553. 
Plans. 
Capt.  Hoxie  reports  that  both  bridges  must  be  removed  if  river  improvements 
are  carried  out,  '88,  2553. 


BRIDGES    at  IVllnilnifton,   Del.— Across  the  Cheistiana  and  thb 

Saint  Jones  rivers. 

Engineers. 

Enginekr  in  Charge. 
W.  F.  Smith,  U.  S.  agent.    Report,  '88,  2538, 2659. 

Plans. 

Mr.  Smith  reported  that  the  draw  of  the  Christiana  Bridge  should  be  worked  by 
steam  or  some  mechanical  power,  and  that  turning  machinery  should  be  put 
in  both  bridges  over  the  Saint  Jones  River,  '88.  2538, 2660. 


BRIDGES  of  the  New  York.  New  Haven  and  Hartford  R.  R. 

Co.^(l)  At  Cos  Cob,  Conn.;  (2)  Bridgeport,  Conn.;  ,(3^  the  Housatonic 
River,  Conn.  ;  (4)  New  Haven,  on  the  Quinnipiac  River,  Conn,  ;  (5)  Mid- 
dletown,  on  thb  connecticut  rlvkr,  conn. ;  (6)  thb  city  bridges  at 
Bridgeport;  (7,8)  the  City  and  the  Tomlinson  bridges  at  New  Haven, 
Conn. 

€oninieree. 

Protests  of  commercial  interests  against  bridges  2, 4, 5, 7,  and  8,  '88,  2535, 2537. 

Engrineers. 

Engineer  in  Charge. 
Lieut.  Col.  W.  McFarland.    Report,  '88,  2532. 

Plans. 

Lieut.  Col.  W.  McFarland  proposed  to  widen  the  clear  way  at  bridges  3  and  5  by 
removal  of  certain  under- water  portions  of  the  piers ;  to  require  the  introduc- 
tion of  draws  at  bridges  4  and  7,  and  the  widening  of  the  existing  draw  at 
bridge  8,  and  to  secure  a  more  expeditious  opening  and  closing  of  the  draws 
at  bridges  1  and  2  by  the  application  of  steam  power,  '88,  2532, 2534. 


BRIDGE  at  Detroit^  IVIicb.— Across  the  Detroit  Ritbb. 

Engrineers. 

Chief  of  Engineers. 

Report,  '90,  3456. 
Board  of  Engineers. 
Convened  at  Detroit,  Mich.,  July  19, 1889,  by  8. 0.  No.  15,  to  report  upon  the  prac- 
ticability and  necessity  of  a  bridge  over  Detroit  River  at  Detroit.    The  ooard 
reported  the  construction  of  such  a  bridge  feasible,  and  of  the  projects  sub- 
mitted to  them  recommended  tliat  for  a  high  bridge.    (See  description  No.  2 
on  p.  3460.)    Report,  '90,  3456,  3463.    (Col.  Foe  and  Majs.  Allen  and  Adams.) 
Commerce. 
Shipping  interests,  '90,  3457. 


BRIDGES  of  the  Norfolk  and  ITestern  R.  R.  Co.  at  Norfolk) 

V a.— Across  the  Eastern  and  Southern  branches  of  Elizabeth  Riyxb, 
Va. 

Eng^ineers. 

Engineer  in  Charge. 
Capt.  F.  A.  Hinmau.    Report,  '88,  2542, 2543, 2622. 
Flans. 
Details  of  modification  of  bridge  as  proposed  by  the  railroad  company, '88,  2623. 
Correspondence  in  relation  thereto,  '88,  2624-2628.    Present  draw  opening  too 
narrow  and  badly  located.    Draw  openings  should  be  60  feet  wide  and  relocated 
at  the  deep  channel,  '88.  2543. 
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BRIOOE8  at  Charleston,  VF,  Va.  (suspension  wagon  bridge  and  Ohio 

Centkai.  R.  R.  Bridge).-— Aoross  the  Elk  River. 

Enfiineerfl* 

Engineer  in  Charge. 
Lieut.  Col.  W.  P.  Craighill.    Report,  '68,  2570. 
Plans. 
Description,  '88,  2572. 

In  view  of  the  nature  of  the  present  navigation  and  the  limited  improvement 
undertaken  by  the  United  States,  Lient.  Col.  Craighill  did  not  consider  any 
action  necessary  in  regard  to  these  structures,  '88,  2574. 


BRIOQB  (wagon)  at  Drayton,  Oa«~AcR08S  the  Flint  River. 

Enirineers. 

Engineer  in  Charge. 
Capt.  R.  L.  Hoxie.    Report,  '88,  2552. 

Plans. 

Capt.  Uoxie  recommends  the  insertion  of  a  draw  of  suitable  width,  '88,  2552. 


BRIOOE  of  the  Old  Colony  R.  R.  €o«  at  Boston,  Mass.— Across 

Fort  Point  Channel. 

Enir^neers. 

Engineer  in  Charge. 
MaJ.  C.  W.  Raymond.    Report,  '88,  2527. 
Plans. 

MaJ.  Raymond  reports  that  the  interference  with  free  navigation  is  caused  by  the 
delay  in  opening  the  draws,  due  to  the  great  number  of  passing  trains,  and 
that  no  alteration  of  the  bridge  is  necessary,  '88,  2527. 


BRIOOE  of  the  New  York  and  Bfew  Bnfpland  R.-  R.  Co*  at 
Boston,  ]1Iass.~AcRoss  the  Fort  Point  Channel. 

engineers. 

Engineers  in  Charge. 
MaJ.  C.  W.  Raymond.     Report,  '88,  2527. 
Lieut.  Col.  G.  L.  Gillespie.    Report,  '88,  2608. 
Plans. 
MaJ.  Raymond  proposed  to  widen  the  draw  openings  to  a  least  width  of  42^  feet 

and  to  change  the  direction  of  the  draw  pier,  '88,  2527. 
Lieut.  Col.  Gillespie  reported  that  to  provide  for  the  projected  increase  in  channel 
depth  the  exifiting  pivot  pier  would  have  to  be  reconstructed  with  draw 
openings  of  43  feet,  '88,  2609. 


BRIDGES  across  the  Fox  River  and  the  Portage  Canal,  ¥ris« 

£nfrineers. 

Engine RR  in  Charge. 
Capt.  W.  L.  Marshall.    Report,  '88,  2579. 
Plans. 

List  of  bridges  obstructing  the  river  and  the  canal;  remedies  or  modifications  pro- 
posed by  Capt.  Marshall,  '88,  2578. 
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BRIDGES  (TWO  1 
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>n)  near  Geneva  and  kelow- 

ACROS-I  THK  Choctawhatcuie  Rivkb. 
Enirlneent. 

Enuinbrk  IK  Chargb. 
Capt  R.  L.  Hoxie.     Report,  '86,  2553. 


BRIDGES    at   WllntinKtont    Del.— Across  tub   i 

Saint  Jones  rivbrs. 
Engineers. 

Enuinkkr  in  Cuakgb. 
W.  V.  Smitb,  U.  B.  agent.     Report,  '88,  2538, 2^9. 
Plans. 
Mr.  Smith  reported  that  the  drair  of  the  Christiana  BricI).'' 
Bteam  or  aonie  mechaairal  power,  and  thut  tiirniii);  lu 
in  both  bridgoB  orsi  tlte  Siunt  Jones  Rivei',  '88,  2538, :.' 


BRIDGES  of  tke  New  York,  New  Haven  at' 

C».— (1)  At  Cos  Cob,  Conn.;  (2)  Bbidokport,  Conn. 
BivBB,  Conn.;  (4)  Nbw  Havbk,  on  tbk  iji-iNNiPiAC  1. 
oucTOWN,  ON  THic  CoNNBt-TicuT  RivKB,  Conn.;   («) 
Bridgkport;  (7,8)  the  Citt  and  the  Tomunson   bri 

CONW. 

Commerce. 

Prot«et«  or  commercial  iaterestfl  against  bridges  2, 1, 5, 7,  ■' 
Engineers. 

Enoinrer  in  Charge. 
Lieut.  Col.  W.  HcFarland.     Report,  '88,  2532. 
Plans. 

Lieut.Co1.  W.MrFMrI:>iid   prnprM-il  t..  » i.luQ  the  olou 
removal  '<['  r'i'rt:ilt]  iiiii)<'r-\v;iier  |iurtiong  of  the 
tiou  of  (Iniwn  ;it  briilgi-H  4  and  T,  and  the  yiit 
bridfTo  8,  mill  t<i  •.eciiri;  a  murti  expeiliti 
at  bridgeH  1  aud  2  bj  the-  applinutiuu  i) 


BRID4;i:  : 


»i>t 


En^neerN. 

Chibf  of  E^^:r^i^!lS. 

Report, '90,  ;ii.".ii. 
BoABU  OF  ]-:s-..rNi:K(!8. 
Convened  -.a  IlitroLt,  Mich.,  July  19.1' 
ticabiliti  1  iiewsnily  of  a  bridp 

mittedlo  ilii'iii  recuDimuudod  tli~ 
oDp.3«;-i.i     Kf jiort. '90,  M56,  3J 
ComHierro. 

Shipping  iut.M'xt><,  90,  3457. 


Va. 


EnRlneers. 

Enoinbkr  in  Ci 
Capt.F.A.Hiii 
Flans. 

Details  of  itxidill 


J 


,  oTed  portion  of  the  Kentackj 


Lake  Ca&MPL.iiK  Channbi.. 


E  Little  Kanawka  River. 


■If,   W.   Va> — Acuoss    TUB    Little 


'erteil  into  a  drawbridge  by  building  a  mid- 


trigation  and  cons idorod  tl 


Liiiiiber  Rtv«r,  N.  C« 
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BRIOOE  of  the  Mtosouri  Paciilc  R.  B.  €o«— Across  thk  Gasconabb 

,  RiVKH,  Ho. 

Engineers. 

Engineer  in  Charge. 
Maj.  A.  M.  Miller.    Report,  '88,  2559. 
Plans. 
Description  of  the  bridge,  '88, 2559.    MaJ.  Miller  reports  that  the  drawspan  should 
be  made  operative  and  a  guide  pier  built  above  and  below  the  pivot  pier,  '88, 
2559. 


BBIOOE  of  the  l¥ilniinvton,  Columbia  and  Augrusta  B«  R.  Co., 
125  miles  ahove  Oeorifetown,  S.  C— across  the  Great  Pedes  River. 

fingineers. 

Engineer  in  Charge. 
Capt.  W.  H,  Bixby.    Report,  '88,  2547, 

Plans. 

Capt.  Bixby  recommends  the  provision  of  suitable  fenders  at  both  ends  of  the 
draw  openings  of  the  bridge,  extending  100  feet  above  and  below  the  bridge, 
*88,  2547. 


BRIOOES  across  the  Harlem  River,  New  ¥ork  City. 

Engineers. 

Chief  op  Engineers. 

Report,  '90,  344. 
Board  of  Engineers. 
Convened  at  New  York  City,  Jnne  19,  1890,  by  S.  O.  No.  25,  to  report  upon 
alleged  obstruction  of  navigntion  by  certain  bridges  over  the  Harlem  River. 
The  Board  recommended  increasing  the  clear  headway  of  the  Third  and  Fourth 
Avenue  bridges  to  24  feet  above  high- water  level,  '90, 3487.    (Cols.  Abbot  and 
Comstock  and  Lieut.  Col.  Gillespie.) 
Commerce. 

Commercial  interest  involved,  '90,  3486. 
liegrlsiation. 
Notice  served  as  to  alterations  required,  '90,  344. 


BRIDOE  (highway)  at  Stratford,  Conn.— Across  the  Housatonic  River. 

Engrtneers. 

Engineer  in  Charge. 
Lieut.  Col.  D.  C.  Houston.     Report,  '88.  2611. 
Plans. 
Description,  '88,  2612. 

Lieut.  Col.  Houston  recommends  that  the  fifth  and  sixth  spans  be  made  draw- 
spans,  '88,  2612. 


BRIDGE  across  the  Hudson  River  at  New  York  Citf. 

Engineers. 

Chief  of  Engineers. 

Report,  '91,  433. 
Board  of  Engineers. 
Convened  to  consider  and  report  npon  plan  of  bridge,  '91,  3853.    The  Board 
recommended  that  the  clear  hea<lway  at  the  mid<lle  of  the  span  above  high 
water  of  spring  tides  be  increased  in  the  plans  to  not  less  than  150  feet,  '91, 
3859.    (Cols.  Abbot,  Comstock,  and  Houston,  and  Lieut.  Col.  Gillespie.) 
Lef^isiation. 
Bridge  authorized  by  act  of  July  11, 1890;  requirements  of  the  act,  '91,  3853. 
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BRIDGES  across  the  Kentucky  River,  WLjm 

Engineers. 

Chirf  of  Engineers. 

Report,  '90,  342. 
Enginjsbr  in  Chargb. 
Capt.  J .  C.  Post.    Report,  '88,  2574. 
Lefirislation. 

Notice  served  as  to  alterations  required,  '90,  342. 
Plans. 
Location  and  dimensions  of  bridges  crossing  the  improTed  portion  of  the  Kentacky 

River,  '88,  2.574. 
Bridge  at  Wortkville  and  two  at  Frankfort  restrict  navigation,  and  Capt.  Post 
recommends  that  they  be  raised  or  rebuilt,  '88,  2575, 2576. 


BRI DOE  at  North  Hero,  Tt«— Across  the  Lake  Champlain  Channel. 

Engineers. 

Chief  of  Engineers. 
Report,  '90,  336. 
Plans. 

Plans  submitted  and  approved  July  2, 1889,  '90,  336. 


BRIDOE  at  Parkersbur|f9l¥.Va.— Across  the  Little  Kanawha  River. 

Engineers. 

Engineer  in  Chargk. 
M^.  J.  0.  Post.    Report,  '88,  2649. 
Plans. 

The  bridge  destroys  a  former  landing  of  Ohio  River  steamers,  ^d  prevents  the  use 
of  the  mouth  of  the  river  us  an  ice  harbor,  '88,  2649. 


BRIDOE    (COUNTY)   at    Parker.^bnrg,   W.   Va.— Across   the    Little 

Kanawha  River. 

Engineers. 

Engineer  in  Charge. 
Capt.  J.  C.  Post.    Report,  '88,  2577. 
Plans. 

Description,  '88,  2577. 

Capt.  Post  recommends  that  it  be  converted  into  a  drawbridge  by  building  a  mid- 
dle pier,  '88,  2577. 


BRIDOES  (North  Pacific  R.  R.  Bridge  and  wagon  bridge)  at  Portland, 

Oregr*— Across  the  Lower  Willamette  River. 

Engineers. 

Engineer  in  Charge. 
Capt.  C.  F.  Powell.    Report,  '88,  2593. 
Plans. 

Capt.  Powell  reported  both  structures  a  menace  to  navigation  and  considered  that 
both  should  be  wholly  removed,  '88,  2593. 


BRIDOES  across  liUmber  River,  !¥«  C 

Engineers* 

Chief  of  Engineers. 
Report,  '90,  343. 
Legislation. 

Notice  ^rred  as  to  alterations  rec^ui^ed,  '90,  343. 


80  INDEX   OF 

BRI0012  of  the  Iiamoille  Talley  Exteii«ion  R«  B«  €o«— Acboss 

M1S8I8QUOY  Bay,  Vt. 

Engineers. 

Chief  ov  Ei^ginrbbs. 

Report,  '90,  343. 
Engineer  in  Charge. 
MaJ.  M.  B.  AdftiDB.    Report,  '88,  2652. 
Plans. 
M%).  Adams  recommends  the  removal  of  the  bridge,  it  being  no  longer  in  nse  and 
being  a  great  obstmction  on  account  of  the  narrowness  of  the  £aw,  *8&,  2652. 
lieirtslatlon. 
Notice  served  as  to  alteration  required,  '90,  344. 


BRIDOE  (CITY)  at  lia  Crosse,  1¥Is«--Acboss  th£  Mississippi  Riybr* 

Engineers. 

CiUBF  OF  Engineers. 
Report,  '90,  336. 

Plans* 

Plan  and  location  submitted,  and  approved  by  Secretary  of  War  September  30. 
1889,  '90,  336. 


BRIDGES   across   the    IWonou^alieia,   Allegrlt^ny,   and  at  the 

lower  end  of  the  Musklnifuni  rivers. 

Engineers* 

Engineer  in  Charge. 
Lieut.  Col.  W.  E.  Merrill.    Report,  '88,  2566. 
Plans* 

Tabular  statement  of  all  bridges,  with  dimensions  thereof,  over  the  navigable  por- 
tions of  the  Monongahela  and  Allegheny  rivers,  '88,  2566, 2568. 
Bridges  on  the  Monongahela  and  Allegheny  requiring  modification,  '88,  2567, 2569. 


BRIDOE   across  the  Mississippi  River  at  or  near  New  Or- 
leans, lia* 

Eni^ineers* 

Chief  of  Engineer^. 

Report,  '90,  3153. 
Board  of  Engineers. 
Convened  at  New  Orleans,  La.,  .Tune  14, 1890,  by  S.  O.  No.  29,  to  report  upon  the 
erection  of  a  high-level  bridge  across  the  MissisHippi  near  New  Orieaus.    The 
Board  reported  that  no  bridge  should  be  built  at  or  below  the  city,  but  that 
one  could  be  built  above  the  city  without  serious  obstruction  to  uavigutiou, 
'90,  3454.     (Col.  Comstock,  Lieut.  Col.  Suter,  Majs.  Ernst  and  Allen,  and  Capt. 
Kiugnian. 
Commerce* 
Commercial  interests  affected,  '90,  3455.  • 


BRIDGES  across  the  Mississippi  River  above  and  below^  New 

Orleans,  I^a* 

Eng^ineers* 

Chief  of  Engineers. 

Report,  '90.  3450. 
Board  of  Engineers. 
Conveuod  at  New  Orleans,  La.,  November  30, 1889,  by  S.  O.  No.  47,  to  report  upon 
the  question  of  the  erection  of  bridges  across  tiio  MisRisHtppi  above  and  below 
New  Orleans.    The  Board  reported  that  auy  bridge  across  this  portion  of  the 
■    river  would  be  an  obstructioui  and  that  but  one  bridge  was  needed  for  rail- 
way purposes  at  New  Orleans,  and  that  should  be  located  above  the  city,  '90^ 
3457.    (Col.  Comstock,  Maj.  Allen,  and  Capt.  Kingman.) 
Commerce. 
.    Commercial  interests  involved.  '90.  3451. 
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BRIOOES  crosslnir  the  miMissippi  BiTer« 

Enfrineers. 

Chief  of  Enginebbs. 
Report,  '90,  338. 
ri«Bri8lation. 

Act  of  Aiigast  11, 1888,  proyiding  for  alterfttion  of  stmotores  impeding  navigatloii, 

Notice  served  upon  varioas  bridge  owners,  requiring  alterations,  '90,  839. 


BBIDOS  of  the  Mnseatine  Bridne  €0*9  at  lllu«catii|e,  loura*— 

Across  the  Mississippi  Rivsb. 

Eii|rtn««irs. 

Chief  of  Emoinebbs. 
Report,  '90.  336. 
Plans. 

Plan  and  location  sabmltted  by  the  oompany,  and  approved  by  Secretary  of  War 
Jane  11, 1889,  '90,  336. 


BRIOQE   of   the    lijrons    and    Fnlton  Bridge  €0*9  at   liyons, 

Iowa«— Across  tub  Mississippi  Rivbb. 


Chief  of  Engineers. 
Report,  '90,  337. 
Plans. 
Flan  and  location  sabmltted,  and  approved  by  Secretary  of  War  April  22, 1890, 
'90,  388. 


BBIBOE  (ciTT)  at  BTehraslia  City,  Nebr.— Across  the  Missouri  Biybb. 

Enirlneers* 

Chief  of  Engineers. 
Report^  '90,  337. 
Plans. 

Plan  and  location  submitted,  and  approved  by  Secretary  of  War  April  3,  1890, 
'90,337. 


BRIDGE  of  the  If  ebraska  Central  R.  R.  €o.  at  Omaha,  Nehr.— 

Across  thb  Missouri  River. 

Engineers. 

Chief  of  Enoinbbrs. 
Report,  '90,  337. 
Plans. 

Plan  and  location  sabmltted,  and  approved  by  Secretary  of  War  Febrosry  27. 
1890,  '90,  337. 


BBIOOE  of  the  St.  liOUls,  Keokuk  and  BTorthwestem  B.  R.  €o* 
at  BeUefontaine  Blufls,  Ho.— Across  the  Missouri  Rivbr. 

Engrineers. 

Chief  of  Enoikebrs. 
Report,  '90,  337. 
Plans. 
Plan  and  location  submitted,  and  approved  by  Secretary  of  War  December  21, 
1889,  '90,  337. 
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BRIDGE  of  the  Pacifle  Short  Une  Bridge  €o.  at  Sioui:  City, 

I01¥a«~ACROSS  THE  MISSOURI  KlVEB. 

Engineers. 

Chief  of  Enoineebs. 
Report,  '90,  338. 
Plans. 
Plan  and  location  submitted,  and  approved  by  Secretary  of  War  Jane  26. 1890. 
.  '90,338. 


BRIDGE  over  Murderer's  Creole,  N«  T« 

Engrineers. 

Chief  of  Engineers. 
Report,  '90,  342. 
liegrislation. 

Notice  served  as  to  alterations  required,  '90,  343. 


BRIDGE  (county)  at  Zanesville,  Ohio.— Across  thb  Muskingum  Riykb. 

Eng^ineers. 

Chief  of  Engineers. 
Report,  '90,  336. 
Plans. 
Plans  and  location  submitted,  and  approved  by  Secretary  of  War  August  5, 1889, 
'90,  336. 


BRIDGES  across  the  Muskingum  River,  OhiOi 

Engineers. 

Chief  of  Engineers. 
Report,  '90,  341. 
Legislation. 

Notice  served  as  to  alterations  required,  '90,  341. 


BRIDGES  of  the  Richmond  and  Danville  R.  R.  Co.— Across  the 
Pamunkey  Rivrr,  Va.,  and  at  l¥liite  House,  and  the  Alexandria 
and  Fredericksburg  R.  R.  Co.— Across  the  Mabsco  Creek,  Ya. 

Engineers. 

Engineer  in  Charge. 
Mr.  S.  T.  Abert,  U.  S.  agent.    Report,  '88,  2621. 
Plans. 
Mr.  Abert  rejiorts  that  the  complaint  in  both  cases  is  that  the  draw  is  too  narrow, 
and  that  vessels  in  passing  are  swept  against  the  sides  thereof  '88,  2621. 


BRIDGE   of  the  Atlantic   and  North   Csirolina  R.  R.  Co.  at 

Kingston,  IV.  C. -Across  the  Neuse  River. 

Engineers. 

Engineer  in  Charge. 
Capt.  Bixby  reported  the  bridge  no  obstruction  to  navigation,  '88,  2545. 


BRIDGE   of  the   ITilmington   and    ITeldon   R.  R.  Co.,    neajr 

Goldshoro,  IV.  C— Across  the  Neusk  River. 

Plans. 

Capt.  Bixby  recommended  that  the  bridge  be  permitted  to  remain  in  its  present 
condition,  provided  the  owners  would  clear  away  the  obstructing  portion  of 
the  old  pier  beneath,  '88,  2545. 
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BRIDOE  of  the  IVilminston,  Coliunbia  and  Aiifnista  B«  R* 
Co.,  above  Wilmliii^tony  N.  €• — Across  North  £ast  Caps  Fear 
River. 

Plans. 

Capt.  Bixby  reoommends  the  removal  of  a  sunken  pier  obfttmcting  the  draw,  at 
the  expense  of  the  United  States,  and  that  the  railroad  company  be  required 
to  provide  suitable  fenders  for  the  draw  opening,  '88,  2547. 


BRIDGES  of  the  East  Tennessee,  Virginia  and  Oeoriria  R.  R., 
above  Hawbinsville  and  below  Jnacon,  Oa«— Across  the  Ocmui/- 
GEE  River. 

Engineers. 

Chief  ok  Engineers. 

Report,  '90,  343. 
Enoinkkk  in  Charge. 
Capt.  R.  L.  Hoxie.    Report,  '88,  2563. 
Flans. 

Capt.  Hoxie  recommends  the  insertion  of  60-foot  draws  in  each  bridge,  '88,  2552. 
Ijegrlslation. 
Notices  served  as  to  alterations  required,  '90,  843.  • 


BRIDGE  of  the  Central  R.  R.  above  Dublin^  Oa.— Across  the 

Oconee  River. 

En§^neers. 

Engineer  in  Charge. 
Capt.  R.  L.  Hoxie.    Report,  '88,  2552. 

Plans. 

Capt.  Hoxie  recommends  the  insertion  of  a  draw  with  60  feet  clear  span,  '88,  2552. 


BRIBOE  across  the  Oconee  River«  Oa« 

Enifineers. 

Chief  ov  Engineers. 
Report,  '96,  344. 
laesrlslation. 

Notice  served  as  to  alterations  required,  '90,  344. 


BRIDGE  of  the  Wheeling  Bridge  Co.  at  Wheeling,  W.  Ta«— 

Across  the  Ohio  River. 

Eni^neers. 

Chiev  of  Engineers. 
Report^  '90,  336. 
Plans. 

Plan  and  location  submitted,  and  approved  by  Secretary  of  War  October  26, 1889, 
'90,337. 


BRIDGES  of  the  l¥est  Ylryinla  and  Ironton  B.  R.  Co.  below 

CeredOy  IV.  Ya.— Across  the  Ohio  River. 

Bn^ineers. 

Chief  of  Engineers. 
Report>  '90,  337. 
Plans. 

Plan  and  location  submitted,  and  approved  by  Secretary  of  War  December  24, 1889, 
•90,  337. 
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BBIDOE  of  the  liOvisvUle  and  Jefl'ersonville  Bridge  Co., 
between  liOuisviUey  Ky.^  and  Jefleraonvllle,  lnd«— Across  thk 
Ohio  Riysr. 

Plans* 

Beoommendations  by  Board  of  Engineen,  '90,  386.    Modified  plan  submitted  by 
the  company y  and  approved  by  Secretary  of  War  Jannary  29, 1890,  '90,  386. 


BBIBOES  crosslniT  the  Ohio,  the  Mononvahela,  the  Allei^heny, 
the  MnsUaiPnnif  the  Blpr  Sandy,  the  Onyandottey  the  Eiiftle 
Kanawha,  and  the  BncKhannon  rivers* 

EniTineers* 

Engineer  in  Charqe. 

Lieut.  Col.  W.  E.  MerriU.    Report,  '88,  2672. 
Assistant. 
Lieut.  L.  Beach.    Report,  '88,  2677. 
Plans. 
List  of  bridges,  with  location,  dimenBions,  and  channel  span  in  the  clear,  on  the 
Ohio,  '88^  2673;  the  Monongahela,  *88,  2674;  the  Allegheny,  '88,  2675. 


BBIDOE   between   I^onlsvllle,  Ky.,   and  JeflTersonTille,   Ind.— 

Across  the  Ohio  River. 

EniTineers. 

Chief  of  Engineers. 

Report, '90,  3467. 
Board  of  Engineers. 
Convened  at  Louisville,  Ky..  September  14, 1889,  by  S.  O.  No.  34,  to  report  on  plans 
and  location  of  proposed  oridKe.    The  Board  recommended  that  the  proposed 
bridge  be  located  at  or  above  Wall  street,  with  two  channel  spans  of  500  fe<»t 
in  the  clear,  '90,  3470.     (Col.  Comstock,  Lieut.  Col.  Suter,  and  M^j.  Allen.) 

Commerce. 

Commercial  interests  involved,  '90,  3469. 


BBIBOE  at  Providence,  B.  I.— Across  the  PAwrucnr  Bivuu 

Engineers. 

Engineer  in  Charge. 
Lieut.  Col.  G.  H.  Elliott.    Report,  '88,  2528. 
IjeiTislation. 

Act  of  State  legislature,  January,  1883,  requiring  the  reconstruction  of  tha  bridge 
with  a  swing  draw,  with  openings  on  each  side  of  80  feet^  '88,  2529. 
Plans. 
New  bridge  in  process  of  construction,  '88,  2529. 


BBIDOE  of  the  Boston  and  Providence  B«  B*  Co.— Across  the 

Pawtucket  River. 

Engineers. 

Engineer  in  Charge. 
Lieut.  Col.  G.  H.  Elliott.    Report,  '88,  2529. 
Commerce. 

Obstruction  caused  by  the  bridge  to  commerce  of  Pawtucket,  '88,  2529. 
I^egisiation. 
Resolution  of  State  legislature,  May  29,  1884,  appointing  a  committee  to  report 
upon  bridges  obstructing  the  river,  '88,  2530. 
Plans. 
Description  of  the  bridge,  '88,  2529.    Lieut.  Col.  Elliott  reported  the  available 
draw  opening  too  narrow  aud  considered  that  there  should  be  two,  '88,  2530. 
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BBIBOE8    eromini:    tbe    Petit    Jean,   Cache,   Saint    Francis, 

Arkansas,  Saline,  and  Potean  rivers. 

EniTlneers. 

Engineer  in  Charob. 
Capt.  H.  8.  Taber.    Report,  '88,  2635. 
Plans. 
Capt.  Taber  reports  that  all  of  these  bridges  interfere  with  a  present  or  prospeotiTe 
improyement  of  the  streams  caased  by  them,  '88,  2635. 


IjONO  bridge  at  IVaslilngton,  B.  C— Across  the  Potomac  River 

Eni^ineers. 

Engineer  in  Charge. 
Hid*  P-  0.  Hains.    Report,  '88,  2630. 
Plans. 

Condition  of  the  bridge  in  1884.    An  obstruction  to  the  further  improvement  of 
the  Potomac  River,  '88,  2539. 


BBIBOE  (Aqueduct)  at  IVaslilnvton,  B.  €.— Across  the  Potomac  River. 

En§^neers. 

Engineer  in  Charge. 
M^j.  P.  C.  Hains.    Report,  *88,  2541. 
Oomnieree. 

The  bridge  an  obstruction  to  the  commercial  interests  of  the  river,  '88,  2541. 
Plans. 
Referred  to  Mim.  Hains  for  examination  and  report.    Recommended  that  the  use 

of  the  bridge  ae  an  aqnednct  be  discontinued,  and  that  a  draw  be  provided, 

'88,  2541. 


BBIBOE  (in  process  or  construction)  at  Bntte  City,  Cal.— Across 

THE  Sacramento  River. 

Eni^neers. 

Engineer  in  Charge. 
Capt.  A.  H.  Payson.    Report,  '88,  2653. 
Plans. 

Capt.  Payson  reports  that  the  bridge,  if  built  at  the  locality  contemplated,  will 
form  a  serious  obstruction  to  navigation,  '88,  2652. 


BRIBOE  across  the  Saint  Francis  Blver,  ArU» 

En§:lneers. 

Chief  of  Engineers. 
Report,  '90,  342. 
liCirislatlon. 

Kotioe  served  aa  to  alterations  required,  '90,  342. 


BBIBOE   (RAILWAY)  near  Saint  Joseph,  Mich.— Across  the  Saint 

Joseph  River. 

EniTlneers. 

Engineer  in  Charge. 
Capt.  D.  W.  Lockwood.    Report,  '88,  2585. 
Plans. 

Description  of  the  bridge.  '88,  2585.  Capt.  Lockwood  proposed  to  replace  the 
existing  south  draw  with  a  pivot  draw  having  clear  openings  of  100  feet,  '88, 
2586. 
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BRIDGE  of  the  Chlcajro  and  UTest  Mlchiifaii  B«  B.  Co«— Across 

THE  Saint  Joseph  Bivbk,  Mioh. 

Enisrineers. 

Chief  of  Engineers. 
Report,  '90,  340. 
I^eirlslation. 

Notice  serred  apoa  the  company  as  to  required  modifications,  '90,  841. 


BBIBOE  from  Grassy  Point,  Minn.~AcR08S  thb  Saint  Louis  Biykb. 

Engineers. 

Chief  of  Engineers. 
Report,  '90,  842. 
I^egislation. 

Notice  served  as  to  reqaired  alteration,  '90.  84fl. 


BRIBOE  Of  tlie  Northeastern  R.  R.  Co.— Across  the  Santbb  Rivxr, 

S.  C. 

EniTincers. 

Enginker  in  Charge. 
Capt.  W.  H.  Bixby.    Report,  '88,  2548. 
Plans. 
Capt.  Bizl)y  recommends  that  the  drawspan  openings  of  the  bridge  be  provided 
with  suitable  fenders,  '88,  2548. 


BRIBOES  across  the  Sehnrilcill  River  at  Philadelphia,  Pa«, 
the  Bancocas,  IV.  J.,  the  Raccoon,  IV.  J.,  the  Saieni,  N.  J.,  tiie 
IVorth  Branch  of  the  Susquehanna,  Pa.,  the  thoroughfare 
hetween  Cape  May  and  Great  Bay  at  Atlantic  City,  IV.  J.,  and 
across  FranftLford,  Pensauiten,  woodhury,  Iflantua,  Barby, 
Ridley,  and  Chester  creeks,  IV.  J. 

Enicineers. 

Engineer-in-Chargb. 
Lieut.  Col.  H.  M.  Robert.    Report,  '88,  2613. 
Plans. 
Description,  '88,  2612. 


BRIBOE8  (TWO  railroad  and  five  county  bridges)— Across  the  South 

For.KED  Deer  River,  Tenn. 

Enffiueers. 

Engineer  in  Charge. 
Capt.  E.  Bergland.    Report,  '88,  2554. 

Plans. 

Capt.  Bergland  recommends  the  removal  of  such  of  the  bridges  as  are  nnnsed,  and 
the  insertion  of  draws  in  the  others,  '88,  2554. 


BRIDGES  at  IVilminston,  Bel.,  across  Christiana  River:  at 
IVatsons  Island,  Md.,  across  the  8ns4inehanua  River :  helo w^ 
Pocomoke  City  across  the  Pocomoite  River,  Md.,  and  across 
the  inland  ivaterway  from  Chincoteague  Bay,  va*,  to  Bela- 
ware,  near  I^eives,  Bel. 

Ennrineers. 

Engineer  in  Charge. 
Mr.  W.  F.  Smith,  U.  S.  agent.    Report,  '88,  2617,  2619. 

Plans. 

Description  of  the  bridges  and  of  the  interference  with  navigation  caused  thereby, 
'8a  2617.  2619. 
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BBIBOE   between'  Somerset  and   Fall   River.— Across  Taunton 

RivxB,  Mass. 

£nirtneers. 

Chief  of  Knoinbers. 

Report,  '90,  340. 
Engineer  in  Charge. 
Maj.  W.  R.  Livermore.    Report,  *88,  2659. 
Plans. 
M^j.  Livermore  recommends  placing  the  draw  protection  parallel  to  the  current, 
and  increasing  the  draw  opening,  '88,  2659. 
I^effislation. 
Notice  served  as  to  alterations  required,  '90,  340. 


BRIDGES  (FIVE)  crossini:  the  Tennessee  River  at  Florence,  Ala., 
Decatnr,  Ala.,  Bridgeporty  Ala.,  JotansonviUOy  Tenn.,  and  Oll- 
bertsvllle,  Ky. 

Engineers. 

Engineer  in  Charge. 
Lieat.  Col.  J.  W.  Barlow.    Report,  '88,  2638. 

Plans. 

Lieut.  Col.  Barlow  reported  that  the  interests  of  navigation  required  the  abate- 
ment or  material  modification  of  the  Florence  Bridge,  and  that  the  drawspans 
of  the  bridges  at  Bridgeport,  Johnsonville,  and  Gilbertsville  should  be  enlarged 
to  160  feet  in  the  clear,  '88,  2640. 


BRIDGE  of  tlie  Tennessee  Midland  R.  R.  €o«  at  Perrrville, 

Tenn.— Across  the  Tennessee  Riveb. 

Engineers. 

Chief  of  Engineers. 
Report,  '90,  336. 
Plans. 

Revised  plan  and  location  submitted,  and  approved  by  Secretary  of  War  August 
21, 1889,  '90,  336. 


BRIDGES  'Of  tlie  Mempliis  and  Charleston,  the  Nashville. 
Chattanooga  and  St.  Lonis,  and  Ihe  Chesapeake,  Ohio  ana 
Sonthivestern  Railroads,  crossinff  the  Tennessee  River  at 
Florence,  Ala.,  Johnsonville,  Tenn.,  and  Gilbertsville,  Ky. 

Enn^neers. 

Engineer  in  Charge. 
MaJ.  W.  R.  King.    Report,  '88,  2662. 
Flans. 

Maj.  King  recommends  the  removal  and  relocation  of  the  draws  in  those  bridges, 

'88,  2563. 
Tabular  statement  of  bridges  on  the  Tennessee  and  Cumberland  rivers,  '88,  2565. 


BRIDGES  across  the  Tennessee  River* 

Ennrineers. 

Chief  of  Engineers. 
Report,  '90,  339. 
Legislation. 

Notice  served  upon  the  East  Tennessee,  Virginia  and  GeoTjcla,  and  the  Memphis  and 
Charleston  Railroad  Companies  as  to  required  alterations,  '90,  339. 
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BBIBOE  of  tlie  New  Orleans,  Nateliez  and  Fort  Scott  B«  R. 
Co.  at  Daniels  Ferry,  Iia«~AcR0S8  Tknsas  Riveb. 

Engineers. 

Chibf  or  Engineers. 
Report,  '90,  337. 
Plans. 
Plan  and  location  submitted,  and  appioyed  by  Secretary  of  War  December  19, 1889, 
•90,  337. 


BRIBOE  In  Brunswick  Connty,  N.  C— Across  Town  Creek. 

Engineers. 

Engineer  in  Charge. 
Capt.  F.  A.  Hinman.    Report,  '88,  2543. 
Plans. 
Capt.  Hinman  reports  the  bridge  a  connty  road  bridge  without  a  draw,  and  recom- 
mends the  insertion  of  a  proper  draw  opening  or  the  removal  of  the  bridge, 
'88^2543. 


BRIBOE  (county)  across  Town  Creek,  N*  C* 

Plans* 

Capt.  Bizby  recommends  that  the  insertion  of  a  drawspan  of  40  feet  clear  be 
required,  '88,  2546. 


BRIBOE  (CITY)  at  Mlchti^an  City 9  Ind«— Across  Trail  Cbxek. 

EniTlneers. 

Chief  of  Engineers. 
Report,  '90,  338. 
Plans. 

Plan  and  location  submitted,  and  approved  by  Secretary  of  War  June  4,  1890, 

'90,  338. 


BRIBOE S;  (I)  Main  Street  Bridge  at  lia  Fayette;  (9)  I^ake 
Erie  and  western  R.  R.  Bridffe  at  La  Fayette ;  (8)  IVabash, 
St.  liOnis  and  Pactflc  R.  R.  Bridire  at  Attlea;  (4)  Chicago  and 
Oreat  Sonthern  R.  R.  Brldse  at  Attica;  (d)  Indiana.  Bloom- 
Ington  and  UTestern  R.  R.  Bridire  at  Covlnvton,  and  Colnm- 
bns  and  St.  I^onis  R*  R.  Bridire  near  liOdl,  Ind«— Across  thb 
Wabash  River. 

Eniflneers. 

Engineer  in  Charge. 
M%] .  A.  M.  Miller.    Report,  '88,  2556. 

Plans. 

Maj.  Miller  reports  all  these  bridges  complete  obstructions  to  steamboat  naviga- 
tion at  and  above  a  medium  stage  of  water,  and  recommends  the  insertion  of 
drawspans  over  the  high- water  channel,  of  60  feet  width  in  the  clear,  '88^  2667. 


BRIBOES   of    the    Sonth    Carolina    R.   R.   and  irilminirtony 
Columbia  and  Angnsta  R*  R«— Across  the  Wateree  River,  8.  C. 

EniTlneers. 

Engineer  in  Charge. 
Capt.  W.  H.  Bixby.    Report,  '88,  2548. 
licvlslatlon. 

Use  of  Sonth  Carolina  Railroad  Bridge  without  draw  authorized  by  State  acts  of 
1853  and  1858,  '88,  2548. 

Plans. 

Capt.  Bixby  reperts  both  bridges  an  obstruction  to  navigation,  and  recommends 
that  the  insertion  of  suitable  drawspans  60  feet  in  the  clear  be  required,  *BB, 
2548. 
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BRIDGES  croMins  the  ITaliasli  and  IThite  livers,  Ind* 

Engrlneers. 

Chikf  of  ENGnncBBS. 

Report,  *90,  341. 
Enouocrr  in  Charge. 

Haj.  A.  Stickney.    Report,  'SB,  2647. 

A.SIU  RTA  MT 

O.  L.  Petitdidier.    Report,  '88,  2647. 
Plans. 

List  of  bridges  without  draws  and  forming  total  obttrnotions  at  high  stages,  '88, 
2648.  Mai.  Stiokney  recommends  that  it  be  made  optional  with  the  bridge 
owners  whether  they  insert  a  draw  and  guard  pier  or  raise  their  bridges 
enough  to  obtain  20  feet  clearance  between  the  lower  cord  and  high- water 
mark,  '88,  2648. 


BBIDOE8  (EvANSvnxB  and  Terrb  Hautr  R.  R.  akd  ths  Evansvillv  akd 
Indianapolis  R  R.)  near  Deckers  StatloUy  and  above  the  month 
of  the  west  Fork,  Ind«— Across  the  White  Riyeb. 

EniTineers. 

Engineer  in  Charge.  . 
Maj.  A.  M.  Miller.    Report,  '88, 2568. 
Plans. 
Description  of  the  bridges,  '88,  2568.    Draw  should  be  placed  in  the  Eyansville 
and  Indianapolis  Bridge,  and  the  location  of  the  draw  in  the  EvansYiUe  and 
Terre  Haute  Bridge  changed,  '88,  2558. 


BRIDGES    and    ferry  cables    across   the   Upper  Willamette 

Biver,  Ores* 

Engineers. 

Engineer  in  Charge. 
Maj.  W.  A.  Jones.    Report,  '88, 2500. 
Plans* 
List  of  localities  at  which  such  obstructions  exist,  '88,  2690* 


BRIDGES  of  the  Florida  Sonthern,  the  Sonth  Florida*  and  the 
Florida  Railroad  and  Navigation  Cos.,  across  the  IVithlacoo- 
chee  River,  and  Florida  Sonthern  R*  R*  Co*'s  Bridge  across 
Pease  River* 

Engineers* 

Engineer  in  Charge. 
Lieut.  W.  M.  Black.    Report,  '88,  2680. 
Plans* 
Lieut.  Black  reports  that  these  bridges  will  have  to  be  provided  with  draws  if  an 
improYement  is  under  caken,  '88,  2631. 


BROAD  AND  SAIiVDA  RITERS,  ABOVE  COI.IJ1SBIA,  8.  C« 

Examination  ov. 

Engineers* 

Chief  ov  Engineers. 

Report,  '89,  158. 
Engineer  in  Charge. 

Capt.  F.  v.  Abbot.    Report,  '89, 1208. 


90  tNDEX  OF 

BROAD   AND  SAI.IJDA  R1VEB8,  ABOVl!  O  I.  UHIBIA,  8.  C— 

Oontinaed. 

Physical  ChnracterisUcs. 

Descriptions  of  the  locality,  '89,  1203. 
Plans. 
In  1888  Capt.  Abbot  did  not  consider  that  the  existing  commercial  requirements 
warranted  an  improvement,  '89,  1207. 
Surveys. 
Examination  ordered  by  act  of  Angost  11, 1888.    Made,  1888,  under  direction  of 
Capt.  Abbot,  '89,  1203. 


BROAD  CREEK,  DEL.— Improvrment  ov. 

(Continued  from  Vol.  II,  p.  84.) 

Appropriations. 

1880-W $20,000 

1888 5, 000, '88,  750. 

1892 5,000 

Total 30,000 

List  of  appropriations,  '88,  750. 
Commerce. 

Beneficial  effects  of  improvement^  '91,  1210. 
Contracts. 

1889.  F.  C.  Somers,  for  dredging,  at  20  cents  per  cubic  yard,  '89,  894. 
Engineers. 
Chief  of  Engineers. 

Reports, '88,  94;  '89,  107;  '90,  98;  '91,  131. 
Engineer  in  Charge. 
W.  F.  Smith,  U.  S.  agent,  1885-'—.    Reports,  '88,  750 ;  '89,  894 ;  '90,  933 ;  '91, 1209. 

A.  Stierle.    Report,  '91,  1209. 
Operations. 

1887-'89.  No  operations,  '88,  750;  '89,  894. 
1889-'90.  19,987  cubic  yards  material  dredged,  *90,  933. 
Projects. 
By  Lieut.  Col.  Craighill,  1880,  for  the  formation  of  a  channel  60  feet  wide  and  7  feet 

deep  by  dredging  from  the  mouth  to  Laurel,  supplemented  by  wing  dams  and 

training  walls;  estimated  cost,  $60,000,  '80,  641. 
In  1883  Col.  Craighill  considered,  after  an  aggregate  appropriation  of  $20,000,  that 

further  dred^ng  without  training  works  would  be  useless,  and  estimated  that 

$32,625  would  be  required  for  the  completion  of  the  project  iuYolving  such 

works,  '83,  681. 
In  1891  Mr.  W.  F.  Smith  proposed  the  excavation  of  the  present  channel  between 

Laurel  and  Bethel,  Del.,  to  a  width  of  70  feet  and  a  depth  of  8  feet  at  mean 

low  water,  at  an  estimated  cost  of  $15,000,  '91,  1210. 
Surveys. 
Exammation  ordered  by  act  of  September  19, 1890.    Made,  1890,  under  direction  of 

Mr.  W.  F.  Smith,  *91, 1209. 
Maps. 
*91, 1210. 


BROAB  CREEK,  MB.— Examination  or. 

Enf^neers. 

Chief  of  Engineers. 

Report,  '91,  132. 
Engineer  in  Charge. 

W.  F.  Smith,  U.  S.  agent.    Report,  '91,  1221, 1223. 

A.  Stierle.    Report,  '91,  1222, 1224. 
Physical  Characteristics. 

Deecription  of  the  locality,  '91,  1222. 
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BROAB  CBEEK,  ]fID.~ Continued. 

Plans. 

By  Mr.  W.  F.  Smith,  1891,  for  improvement  of  the  creek  by  excayation  of  a  7-foot 
low-water  channel  120  feet  in  width,  from  the  7-foot  depth  in  Pocomoke  Sound 
to  the  same  depth  in  Little  Annemeesex  River,  involving  the  removal  of 
270,000  cubic  yards  of  material  at  an  estimated  cost  of  $54,000,  '91,  1223. 

Survey  8. 

Ordered  by  act  of  September  19, 1890.  Made,  1891,  under  direction  of  Mr.  W.F. 
Smith,  '91,  1223.      • 


BBOABKIIiN  BITER9  BEIi.— iMPROYEBCEin  cm. 

(Continued  from  Vol.  II,  p.  85.) 
Appropriations. 

187^^82 $25,000 

1888 10, 000, '88,  744. 

Total 35,000 

List  of  approprUtions,  '88,  744 ;  '91,  1168. 
Contracts. 

1889.  American  Dredging  Company,  for  dredging,  at  7  cents  per  cnbio  yard,  '90,  929. 
Engineers. 
Chikf  of  Engineers. 

Reports,  '88,  90;  '89.  105j  '90,  96;  '91,  122;  '92,  123. 
J&NOINEER  IN  Charge. 
W.  F.  Smith,  U.  S.  agent,  1885^—.    Reports, '88,  744;  '89,  890;  '90,  928;  '91, 
1167 ;  '92,  955. 
Operations. 
1887-'89.  No  operations, '88,  744;  '89.  891. 
1889-'90.  20,972  cubic  yards  material  dredged,  '90,  928. 
1890-^91.  104,284  cubic  yards  material  dredged,  '91,  1167. 
1891-^92.  No  operations,  '92,  955. 
Projects. 
By  Col.  Macomb,  1881,  for  the  formation  of  a  river  entrance  below  Junction  of 
Lewis  and  Broadkiln  creeks,  so  as  to  obtain,  by  dredging  and  construction  of 
a  deflecting  jetty,  a  channel  6  feet  deep  at  mean  low  water;  estimated  cost, 
$51,600,  '81,  782;  '91,  1167;  '92.  955. 


BRONX  RIVEB,  N.  T«— Examination  or. 

Enirin^^i^* 

Chief  op  Engineers. 

Report,  '91,  94. 
Enoinkbk  in  Charge. 
Lieut.  Col.  G.  L.  Gillespie.    Report,  '91,  949, 951. 

ASSISTANT. 

G.  W.  Kuhnle.    Report,  '91,  953. 
Physical  Characteristics. 

Description  of  the  river,  '91,  949. 

Plans. 

By  Lieut.  Col.  Gillespie,  1890,  for  improTement  of  the  river  by  widening  and  deepen- 
ing the  existlntr  channel  bo  as  to  aiford  a  navigable  channel  4  feet  deep  at  mean 
low  water  and  100  feet  wide  from  the  head  of  the  estnary  at  Strain  Place  to 
Barlow  street,  60  feet  wide  to  Dongan  street,  and  50  feet  wide  to  West  Farms, 
below  the  Bronx  Company's  Dye  Works.  Total  length  of  channel  If  miles, 
involving  the  removal  of  54,880  cubic  yards  of  material  at  an  estimated  cost 
of  $85,985,  '91,  952. 

Surveys. 

Survey  ordered  by  act  of  September  19, 1890.  Made,  1891,  under  direction  of  Lieut. 
Col.  Gillespie,  '91,  951. 
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BROITNS  CREEK,  SAYTII.I.E,  If.  ¥•— Impkoysmkht  cm. 

Appropriations. 

im $12, 000, '91,  830. 

1892 5, 000, '92,  729. 

Total 17,000 

Commerce* 

Present  and  prospective  commerce  of  the  locality,  '90^  670. 
Contracts. 

E.  Bailey  &,  Sons,  for  riprap  jetty  construction,  at  $2.80  per  ton,  '91,  8301 
Eui^neers. 
Chief  of  Enginbers. 

Reports,  '89,  71;  '90,  63;  '91,  79;  '92,  83. 
Engineer  in  Charge. 

Col.  D.  C.  Houston,  188&-'— .    Reports,  *90,  669;  '91.  828;  '92,  727. 
Assistant. 
Lieut.  J.  C.  Sanford.    Report,  '90,  669. 
Operations. 
1890-^91.  No  operations,  '91,  828. 

1891-'92.  492  linear  feet  of  west  jetty  and  275  linear  ftet  of  east  Jetty  completed, 
•92,  728. 
Physical  Ciiaracteristics. 

Description  of  the  locality,  '90,  669. 
Projects. 
By  Col.  Houston,  1889,  for  excavation  of  a  channel  100  feet  wide  and  6  feet  deep  at 
mean  low  water  from  the  6-foot  curve  in  the  bay  up  to  the  first  bend  in  the 
creek,  a  distance  of  1,850  feet,  at  an  estimated  cost  of  $46,000,  '90,  678;  '92, 728. 
Surveys. 
Ordered  by  act  of  August  11, 1888.    Made,  1889,  under  direction  of  Col.  Houstoa, 
•90,  678. 


BRUJVSiriCK  HABBOB,  OA.— IsfPRoysMxar  cm. 

(Continued  from  Vol.  11^  p.  87.) 

Appropriations. 

1836-'87 $102,500 

1888 85,000, '88.  1047. 

1890 35, 000, '90,  1407. 

1892 27, 500, '92,  1282. 

Total 200,000 

List  of  appropriations,  '88,  1046;  '91, 1553.* 
Commerce. 

Increase  in  business  from  1880  to  1890,  '90, 1406. 
Contracts. 

1888.  P.  S.  Ross,  for  dredging,  at  21  cents  per  cubic  yard,  '89, 1267. 

1889.  C.  C.  Ely,  for  training- wall  construction,  at  $13,215,  '89,  1267. 

1891.  J.  F.  Gaynor,  for  training-wall  construction,  at  a  total  of  $21, 270,  '91,  1554. 
P.  S.  Ross,  for  dredging,  at  2S|  cents  per  cubic  yard,  '91,  1554. 
Engineers. 
Chief  of  Engineers. 

Reports,  '88,  142;  '89,  162,367;  '90,  146;  '91,  182, 185;  '92, 179. 
Board  of  Engineers. 
Convened  at  Savannah,  Ga.,  April  1, 1889,  by  S.  O.  No.  30,  to  establish  harbor  lines 
in  Brunswick  Harbor.    Report,  '89,  1293.     (Capt.  Bixby  and  Lieut.  Carter.) 
Pnott^rbir  tic  ^har^r 

Lieut.  O.  M.  Carter,  1886-^—.    Reports,  '88,  1044;  '89, 1263, 1292:  '90. 1404;  '91, 
1550;  '92, 1278. 
Assistant. 
M.  P.  Paret.    Report,  '89, 1267. 
Operations. 
1887-'88.  No  operations  for  lack  of  funds,  '88, 1046. 
1888r-'89.  50,796  cubic  yards  material  dredged;  2,319  cubic  yards  of  fuoinee  and 

369  cubic  yards  of  stone  placed  in  training  wall,  '89,  1265. 
1889-'90.  29,096  cubic  yards  material  dredged;  3,714  cubic  yards  brush  fuoines 

and  619  cubic  yards  stone  placed  in  training  wall,  '90,  1406. 
1890-^91.  1,220  linear  feet  of  jetty  built,  '91,  1552. 
1891-'92.  49,324  cubic  yards  material  dredged,  '92. 1280. 


RIVERS   AND   HAKB0K8.  93 

BBlTNSiriCK  HARBOR,  OA.— Oontiniied. 

Projects. 

The  project  for  the  improyement  of  Branswick  Harbor,  as  proposed  by  Col.  Gill- 
more  in  1880,  and  modified  by  him  in  1886,  had  as  its  object  the  establishment 
and  maintenance  of  a  15-foot  low-water  channel  across  the  shoal  in  East  River. 
The  main  features  of  the  project  were  (1)  a  training  wall  projecting  from  the 
most  easterly  point  of  Buzzards  Island  to  the  opposite  shore  of  Blythe  Island; 
(2)  a  low  dam  across  Turtle  River;  (3)  short  spur  dams  in  the  lower  part  of 
East  River;  (4)  dredging  in  the  vicinity  of  Truth  River  Dam,  and  on  the  shoal 
in  the  lower  part  of  East  River.  The  cost  of  the  original  project  was  estimated 
at  $73,187,  and  as  modified  at  $190,000,  '90,  1404;  '91,  1651;  M92, 1279. 
Surveys. 

Made,  1890,  under  direction  of  Lieut.  Carter,  '90,  1407. 

Maps. 
'88^  1046;  '89, 1266;  '92,  Atlas,  58. 


BirCKHAIVlirOlf  RITER,  ll¥.  TA.— iMPBOvmcKznr  ov. 

(Continued  from  Vol.  II,  p.  88.) 

Iffii-W $3,000 

1888 1,600, '88,  1796. 

1890 1, 000, '90,  2280. 

Total 6,600 

List  of  appropriations,  '92,  2119. 
Comaierce* 

Increase  in  lumber  output  due  to  improvement,  '88, 1794. 
£ngrliieer«. 

Chikf  ov  Enoinsebs. 

Reports, '88,  229;  '89,  266;  '90,  240;  '91,  309;  '92,  295. 
Enoikber  in  Chabgs. 
Maj.  D.  W.  Lockwood,  1888-'—.    Reports,  '88, 1794 ;  '89, 1989 ;  '90, 2279 :  '91, 8474 ; 
'92,  2119. 
Operations. 
1887-^88.  No  operations  for  lack  of  funds,  '88,  1794. 
188^'89.  3,000  cubic  yards  of  rock  removed  from  the  channel,  '89,  1989. 
1889-'90.  1,106  cubic  yards  rock  and  5  log  Jams  removed  from  the  channel,  '90, 2280. 
1890-'91.  No  operations,  '91,  2474. 

189W92.  3,510  cubic  yards  stone  and  160  snags  and  logs  removed  from  the  channel, 
'92,  2119. 
Projects* 
The  project  of  1884  contemplates  the  formation  of  a  rafbinff  channel  from  the 
Tbree  Forks  to  the  town  of  Buckhannon,  a  distance  of  24^  miles,  with  a 
width  of  30  feet  and  a  depth  of  2  feet  during  four  months  t>f  each  year.  '85,  291. 
After  an  expenditure  ot  $4,500,  it  was  estimated,  in  1888,  that  $20,955  was 
necessary  for  completion,  '88, 1795. 


BIJFFAIiO  HARBOR,  N.  T.— Improvevbnt  ov. 

(Continued  from  Vol.  II,  p.  90.) 

A  ppropriatlous. 

185&-W $1,927,995.37 

1888 225, 000. 00, '88,  2054. 

1890 300,000.00,  '90,  2836. 

1892 300,000.00,  '92,2531. 

Total 2,752,995.37 

Commerce. 

Commerce  of  Buffalo,  '89,  2383. 

Amount  of  grain  (flour  included)  delivered  in  New  York  City  by  various  routes 
during  Uieyear  ending  December  31, 1890,  '91,  2888. 
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BUFFALO  HARBOR9  N.  T.*-<7ontinued. 

Contracts. 

1888.  WillianiB  Sc  MoConnell,  for  broken  stone,  at $1.84  per  cubic  yard;  H.  Flem- 
ing, for  Portland  cement,  at  $2.09  per  barrel;  F.  O.  Norton,  for  natnral  cement, 
at  $1.20  per  barrel,  '88,  2034. 

1889.  Union  Akron  Cement  Co.,  for  Portland  cement,  at  $2.45  per  barrel;  Fox  &, 
Hollo  way,  for  Band,  at  80  cents  per  cable  yard ;  D.  McNauj^nton,  for  iron  moor- 
ings at  a  total  of  $1,852;  J.  M.  McCarthy,  for  recovering  concrete  blocks 
washed  off  the  breakwater,  at  $2  per  block;  J.  Longprey&  Co.,  for  famishing 
and  driving  pine  piles,  at  $8  per  pile,  '89,  2386. 

1890.  W.  E.  Carroll,  for  pebbles,  at  $1.40  per  cubic  yard,  '90,  2837.  J.  H.  Ross,  for 
Portland  cement,  at  $2.45  per  barrel;  Ira  Farnsworth,  for  broken  stone,  at 
$2  per  cubic  yard;  Fox  &,  Holloway,  for  sand,  at  70  cents  per  cable  yard, 
'90  2837. 

1891.  j!  Donnelly,  for  breakwater  extension,  at  a  total  of  $66,271.16,  '91,  2884. 
Emil  Thiele,  for  Portland  cement,  at  $2.58  per  barrel,  '91,  2885.  D.  McNaugh- 
ton,  for  iron  moorings,  at  $66  per  mooring,  '91,  ^&86.  J.  B.  Donnelly,  for 
rubble  stone,  at  $1.16  per  cubic  yard,'91,  2886.  P.  6.  Straub,  for  broken  stone, 
at  $1.47  per  cubic  yard,  '91,  2886.  Fox  &  Holloway,  for  sand,  at  90  cents  per 
cubic  yard,  '91,  2^.  J.  MacGregor,  for  pebbles,  at  $1.75  per  oubio  yard,  '91, 
2886. 

Engineers. 
Chief  of  Engineers. 

Reports,  '88.  279;  '89,  330;  '90,  299;  '91,  375;  '92,  354. 
Board  of  Engineers. 
Convened  at  Buifalo,  N.  Y.,  December  21,  1888,  by  8. 0.  No.  69,  to  report  upon 
the  construction  of  a  plant  for  building  the  superstructure  of  the  Buftalo  Break- 
water.   First  report,  '89,  2388.     (Lieut.  Col.  King,  Mtg.  Overman,  and  Capt. 
McC.  Derby.) 
Convened  at  Buffalo,  N.  Y. ,  March  6, 1889,  to  examine  and  report  upon  plant  for 
construction  of  new  breakwater  superstructure.    Second  report,  '89,  2391. 
(Lieut.  CoL  King,  MaJ.  Overman,  and  Capt.  Mahan.) 
Engineers  in  Charge. 
Capt.  F.  A.  Mahan,1886-'90.    Reports,  '88,  2028;  '89,  2361. 
Maj.  A.  Stickney,  1890-'92.    Reports,  '90,  2808;  '91,  2882. 
Maj.  E.  H.  Ruffner,  1892-'>-.    Report,  '92,  2529. 
Operations« 
1887-'88.  Repairs  to  south  pier  by  hired  labor;  750  linear  feet  of  breakwater  para- 
pet rebuilt  with  concrete  and  masonry  superstructure;  repairs  to  breakwater 
and  boathouse,  '88,  2034, 2046. 
1888-'89.  South  pier  repaired  by  hired  labor;   breakwater  reconstruction  con- 
tinued, and  manufacture  of  concrete  blocks  begun  by  hired  labor;  minor 
repairs  to  the  breakwater,  '89,  2363, 2372. 
1889-'9d.  Work  continued  on  reconstruction  of  breakwater  superstructure,  '90, 2832. 
1890-'91.  950  concrete   blocks  manufactured,  entire  breakwater  superstructure 
removed,  and  800  concrete  blocks  placed  in  position  in  reconstruction  of  tilie 
same,  '91,  2883. 
1891-92.  362  concrete  blocks  washed  from  the  breakwater  recovered  and  replaced ; 
reconstruction  of  breakwater  continued,  '92,  2530. 
Projects. 
For  detailed  history  of  projects  see  '88,  2028. 

The  scheme  of  improvement,  as  modified  at  various  times,  provides  for  two  piers 
at  the  entrance  to  Buffalo  Creek;  for  a  masonry  sea  wall  running  southwardly 
from  the  south  pier ;  for  a  breakwater  about  one-half  mile  from  and  parallel  wita 
the  shoal,  and  for  a  shore  arm  to  the  breakwater  from  its  southerly  end,  YoL 
i,  p.  104 ;  '87,  305, 2351, 2366. 
In  1^^  a  masonry  and  concrete  superstructure  was  adopted  for  the  breakwater, 

'87.  2353, 2366. 
From  1826  to  1886,  inclusive,  $1,966,480.41  was  appropriated.    Amount  estimated 
for  completion  of  existing  project,  $1,117,500,  '87,  2357;  '91,  2882. 
Surveys* 
Maps. 
'88,  2054;  '89,  237a 


BURLIIVOTON  HARBOR,  lOlVA.— (See  Mississipfk  Rivbr,  from  Saint 

Paul  to  Des  Moinks  Bapii>s.) 
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BIJRIJraOTOlf  HARBOR9  YT.— Improvement  ov. 

(Oontinaed  from  Vol.  II,  p.  9L) 

Appropriations* 

l©6-'87 $526,922.20 

1888 35, 000. 00, '88,  2099. 

1890 20, 000. 00, '90,  2880. 

Total 581,922.20 

Ennrineers. 

Chief  of  Engineers. 

Reports, '88,  288;  '89,  341;  '90,  308;  '91,  386;  '92,  364. 
Engineer  in  Charge. 

Maj. M. B.  Adams,  1885-'— .    Reports, '88,  2098;  '89,  2448;  '90,  2879;  '91,  2933; 
'92,  2609. 
Operatioiis, 
1887-88.  4,209  cable  yards  rabble  stone  placed  in  breakwater  fonndation,  '88, 2099. 
1888-'89.  780  cable  yards  rabble  stone  placed  in  breakwater  foundation,  '89,  2449. 
1889-'90.  No  operations,  '90.  2880. 
1890-'91.  Repairs  to  breakwater,  '91,  2934. 
1891-^92.  Repairs  to  1,000  linear  feet  of  saperstructnre,  '92,  2611. 

Projects. 

Between  1836  and  1857, 1,069  linear  feet  of  breakwater  had  been  bnilt.  In  1867  a 
Board  of  Engineers  recommended  a  farther  extension  northward  of  1,500  linear 
feet.    In  1871, 831  linear  feet  of  this  extension  had  been  made. 

Between  1871  and  1874,  617  linear  feet  were  added  in  a  southward  extension,  mak- 
ing a  total  extension  of  2^517  linear  feet,  '74,  i,  274. 

In  1874  an  additional  extension  of  2,000  linear  feet  was  adopted,  at  an  estimated 
cost  of  $340,000,  '74,  275. 

In  1884,  nnder  an  appropriation  of  $25,000,  extensive  repairs  were  undertaken  over 
the  part  of  the  breaKwater  built  between  1836  and  1857.  In  1886  Maj.  Adams 
proposed  a  farther  extension  of  the  breakwater,  both  to  the  north  and  south, 
with  the  gradual  withdrawal  of  the  work  as  prolonged  into  water  32  feet  deep, 
'87  315  2406. 

From  1836  to  1886,  InclnsiTe,  $526,922.20  was  appropriated.  In  1887  the  cost  of  the 
completion  of  the  project  was  estimated  at  $184,250,  '87,  2409. 


BVTTERIVIILK   CHAIVIVEI.,  IVEIT   TORK   HARBOR.— Improve- 

MENT  OK. 

(Continaed  from  Vol.  II,  p.  93.) 

AppropriatioDS. 

1^0-'87 $246,250 

1888 100, 000, '88,  612. 

1892 100, 000, '92,  816. 

Total 4*16,250 

List  of  appropriations,  '88,  612;  '91,  913. 
Contracts. 

1889.  J.  A.  Simmons,  for  dredging,  at  18^  cents  per  cubic  yard,  '89,  782. 
En§rliteers. 
Chief  of  Engineers. 

Reports,  '88,  61;  '89,  78;  '90,  69;  '91,  88,93;  '92,  92. 
Engineers  in  Charge. 
Lieut.  Col.  W.  McFarland,  1884-^89.    Report,  '88,  610. 

Lieut.  Col.  G.  L.  Gillespie,  1889-'—.    Re]K>rt8,  '89, 780 ;  '90, 724 ;  '91,  911, 937 ;  '92, 
814. 
Operations* 
1887-'89.  No  operations,  '88,  612;  '89,  782. 
1889-'90.  206,199  cubic  ya^ds  material  dredged,  '90,  726. 
1890^91.  190,000  cubic  yards  material  dredged,  '91,  913. 
1891-'92.  Channel  completed  through  shoal  at  southern  entrance,  '92,  815. 
Physical  Characteristics. 
Description  of  the  channel,  '88,  610. 
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B1JTTBBIIilI.K  CHANNEI.,  NEW  FORK  HABBOR^Continned. 

Plans. 

In  1890  Lieut.  Col.  Gillespie  did  not  consider  Buttermilk  and  Gowanna  Bay  ehan- 
nels  worthy  of  improvement  to  the  extent  of  secnring  a  26-foot  depth,  '91, 998. 
Projects. 
By  Col.  Newton,  in  1880,  for  the  removal  of  the  shoal  between  Long  Island  and 
'  Governors  Island  to  a  depth  of  26  feet  and  to  a  width  of  850  reet  from  the 
Brooklyn  wharves;  estimated  oost,  $210,000,  '80,  5U6;  '81,  629;  '86,  721.    In 
1887,  after  an  agj^egate  appropriation  of  $190,000,  Lieat.  Col.  MeFarland  esti- 
mated that  $95,000  would  be  required  to  complete  the  project,  '87,  705. 


CACHE   RITER9  ARK.— IMPROVXMENT  ow. 

(Continued  from  Vol.  II,  p.  94.) 

Appropriations. 

1868..:. $7, 000, '89,  1669. 

1892 2, 000, '92,  1687. 

Total 9,000 

Commerce* 

Great  prospective  advantages  to  commerce  to  resnlt  ttom  opening  the  river,  *91, 

2052. 
Engineers. 

Chu&f  of  Engineers. 

Reports,  '88,  189;  '89,  222;  '90,  200;  *91,  253;  '92,  2i4. 
Engineer  in  Charge. 

Capt.  H.  S.  Taber,  1887-'— .    Reports,  '89,  1659;  '90,  1946;  '91,  2051;  '92,  1687. 

Operations* 

1887-'88.  No  operations,  '88, 189. 

1888-'89.  Snag  boat  EiverBide  bailt;  67  snags,  14  drift  piles,  and  69  overhanging 

trees  removed,  '89,  1659. 
1889-'90.  341  snags,  158  trees,  and  20  drift  piles  removed,  '90,  1947. 
1890-'92.  No  operations,  '91,  2052;  '92, 1687. 

Projects* 

By  Capt.  Taber,  1887,  for  the  removal  of  snags  between  the  mouth  and  Riverside; 
estimated  oost,  $7,000,  '87, 1548;  increased  to  $10,000  in  1891,  '91,  2058. 


CAHABA  BITER,  AI^A.— iMPROVEiiSNT  OV. 

(Continued  from  Vol.  II,  p.  94« 

A  ppropriations. 

1882-'87 $37,500 

1892 7,500,  '92,  1434. 

Total 45,000 

List  of  appropriations,  '88,  1186. 
EniTineers* 

Chief  of  Engineers. 

Reports,  '88, 157;  '89, 183;  '90,  165;  '91,  210;  '92,  204. 
Enoinkkrs  in  Charge. 

Capt.  R.  L.  Hoxie,  1885-'89.    Report,  '88,  1185. 

Capt.  P.  M.Price,  1889-'—.    Reports,  '89,  1398;  '90,  1651;  '91,  1754;  '92, 1432. 

Lieut.  C.  L.  Potter.    Report,  '90,  1653. 
C.  B.  Percy.     Reports,  '91,  1755 ;  '92,  1433. 
Obstructions. 

Bridges  obstrncting  navigation  upon  the  Cahaba,  '88,  1186;  '90, 1653. 
Operations. 

1887-^90.  No  operations  on  account  of  obstruction  of  the  river  by  bridges  without 
draw  openings,  '88, 1186;  '89,  1399. 
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CAKABA  RIVRR,  AI.A.— OontiDued. 

Operations— Continiiea. 

1890-*91.  The  act  of  Septemher  19,  1890,  hariog  removed  the  reBtriotioti  upon  the 
expenditure  of  available  funds,  the  construction  of  a  light-draft  log  boat  was 
begun,  '91,  1755. 

lS91-'92.  1,613  snags  and  logs  removed  from  the  channel ;  277  cubic  yards  gravel 
excavated;  1,550  linear  feet  of  willow  jetty  constructed,  '92,  1433. 
Physical  Characteristics. 

Character  and  slope  of  river  bed,  '88,  1186. 
Projects. 

By  Maj.  Damrell,  1883,  to  obtain  for  the  Lower  Cahaba  River  a  navigable  channel 
from  its  mouth  to  the  town  of  Centerville,  a  distance  of  88  miles,  giving  a 
depth  of  3  feet  at  low  water  and  a  width  in  onen  river  of  100  feet,  and  in  soft 
rock  and  bar  cuts  60  feet;  this  to  he  accomplished  by  removal  of  snags,  dredg- 
ing through  soft  rock  and  gravel  bars,  and  bv  ccmtracting  and  regulating  the 
channel;  estimated  cost^  $195,000,  '83,  996;  '86,  202;  '87,  1287;  '92, 1432. 


CAIiAlSy  ME.— (See  Saint  Croix  Rivek.) 


€A£.€ASli:ir  RITEB  AND  PASS,  I^A.— Improvement  ov. 

(Continued  from  Vol.  II,  p.  95.) 
Appropriations* 

1872-'87 $46,500 

1888 10,000, '88,  1257. 

1890 75,000, '90,  1751. 

1892 100, 000, '92,  1506. 

Total 231,500 

List  of  appropriations,  '92,  1505. 
Commerce. 

Extent  to  which  further  improvement  would  benefit  commerce,  '89,  1528. 
Engineers. 
Chief  of  Engineers. 

Beport6,'88,  171;  '89,  199,202;  '90,  180;  '91,  226;  '92,  220. 
Engineers  in  Charge. 
Capt.  W.  L.  Fisk,  1888-'91.    Reports,  '88,  1256;  '89,  1492, 1527;  '90, 1750. 
Maj.  J.  B.  Quinn,  1890-'—.    Reports,  '91,  1829;  '92.  1504. 
Operations* 
1887-'88.  50,085  cubic  yards  material  dredged  by  hired  labor  from  bar  at  mouth  of 

Calcasieu  River, '88,  1257. 
188&-'89.  27,074  cubic  yards  material  dredged  by  hired  labor,  '89,  1493. 
1889-'92.  No  operations,  '90,  1750;  '91.  1830;  '92,  1505. 

Projects. 

The  project  of  1871  proposed  improving  the  bar  at  the  head  of  the  Pass  by  dredging 

a  channel  80  feet  wide,  H  niiles  long,  and  5  feet  deep,  at  an  estimated  cost  of 

$16,000,  '71,  558;  '72,  62;  '82,  1387;  '86,  1277. 
This  work  was  accomplished  in  1873-'74,  '74,  i,  73,  721. 
By  Mtg.  Howell,  1881,  for  improvement  of  Calcasieu  River  above  the  town  of  Lake 

Charles  to  Philips  Bluflf  by  cleaning  channel  of  snags,  logs,  etc.,  to  anaviirable 

width  and  depth,  and  dredging  bar  at  foot  of  Calcasieu  Lake,  at  an  estiniatcMl 

cost  of  r25,080,  '81,  196, 1302. 
In  1881,  the  previously  dredged  channel  having  closed,  it  was  proposed  to  reopen 

it  by  the  formation  of  a  channel  70  feet  wide  and  8  feet  deep  at  low  water; 

estimated  cost,  $15,000,  '81.  1304;  '86.  1277. 
In  1886,  the  channel  having  again  partially  refilled,  it  was  proposed  to  re-forin  a 

dredged  channel  100  feet  wide  and  6  feet  deep,  protected  by  a  pile  and  plank 

revetment  on  each  side,  '87,  1373. 
By  Maj.  Hener,  1887.  to  obtain  a  12-foot  depth  through  the  bar  which  obstructs  the 

passage  from  the  Pass  to  the  deep  water  of  the  Gulf,  by  the  construction  of 

two  converging  jetties  of  brush  mattress  and  riprap  granite,  at  an  estimated 

cost  of  $60C>,00C^  '87,  1403, 1404. 

Sorrejrs. 

£xaniination  ordered  by  act  of  August  5,  1886.    Made,  1888,  under  direction  of 
Capt.  Fisk,  '89,  1527. 

8648 7 
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CAIiOOSAHATCHIE  RIVER,  F£.A.— Improtbment  ov. 

(Continned  from  Vol.  II,  p.  96.) 

Appropriations. 

1882-'87 $14,000 

1888 10, 000, '88,  1095. 

1890 3, 600, '90, 1599, 

1892 1, 000,  '92,  1378. 

Total 28,600 

Engineers. 

Chief  of  Engineers. 

Reports,  '88.  146;  '89,  169;  '90,  151;  '91,  189;  '92, 187. 
Engineers  in  Charge. 

Capt.  W.  M.  Black,  1886-'92.    Reports,  '88,  1093;  '89,  1337;  '90, 1596;  '91, 1643. 

May.  J.  C.  Mallery,  1892-'—.    Report,  '92,  1377. 

Asa  J  gf  A  V  f 

J.  W.  Sackett.    Report,  '88,  1095. 
Operations. 

1887-88.  No  operations  for  lack  of  funds,  '88.  1094. 
*1888-'89.  No  operations,  '89.  1338. 
1889-^90.  1,391  sna^B  and  200  cubic  yards  sand  removed  from  the  channel,  and  584 

OTcrhanginfif  trees  from  the  banks;  1,300  piles  snnk,  1,157  linear  feet  of  waling 

and  242  cubic  yards  brush  protection  placed,  '90,  1598. 
1890-91.  9,044  cubic  yards  sand  and  330  snacs  cleared  from  the  channel,  and  1,800 

trees  cut  from  the  banks ;  18  cubic  yards  rock  blasted  and  615  linear  feet  of 

traiuing  wall  built,  '91,  1645. 
1891-'92.  No  operations,  '92,  1378. 
Piiysical  Ciiaracteristics. 

Description  of  river,  '88,  1093;  '91, 1643. 
Projects. 
By  Capt.  Damrell,  1879,  for  the  formation  of  a  channel  100  feet  wide  and  7  feet 

deep  by  dredging  and  removal  of  snags  from  the  river's  mouth  to  Fort  Myen, 

a  distance  of  14  miles;  estimated  cost, $20,000,  '79,  864,869;  '83,  lOO:);  '85, 

1273.    This  project  was  completed  in  1886,  at  a  cost  of  $14,000,  '87,  1236. 
By  Capt.  Black,  1887,  for  improvement  of  the  river  between  Forts  Myers  and 

'Thompson  for  vessels  drawing  4  feet,  by  clearing  the  river  of  obstructions  and 

straignteniog  and  deepening  the  channel  at  Beautiful  Plains;  estimated  cost, 

$13,647, '87,  1236;  '89,  1338. 
Project  for  improvement  completed  in  1892.    Annual  expenditure  required  for 

maintenance,  $1,000,  '92,  1378. 
Surveys. 
Ordered  by  act  of  Angust  5, 1886.    Made,  1888,  under  direction  of  Cspt.  Black,  '88, 

1095. 
Maps. 
'89,  1338;  '90,  1598. 


CALUlflET  If  ARBOR,  Iliff^.— Improvkment  or. 
(Continued  from  Vol.  II,  p.  97.) 


A  ppropriations. 

1870-'87 


.  $392,000 

1888 20,400, '88,  1889. 

1890 20,000,  '90.  2405. 

1892 15,000,  '92,2246. 

Total 447,400 

Comnnerce. 

Increase  in  manufacturing  interests  and  tonnage  consequent  upon  improvement, 
•90,  2404. 
tf^  o  n  t,i*n.  c*  t  M 

18S8.  11.  B.Herr  &  Co.,  for  pier  extension,  at  a  total  of  $8,954.70,  '89,  2118. 

18JK).  W.  A.  McGillis  &  Co.,  for  dredging,  at  13J  cents  per  cubic  yard,  '91,  2603. 
EiiKineers. 

ClIIRF  OF  ENGrNEKRS. 

fteports,  '88.  248;  '89,  288;  '90,  260;  '91,  330;  '92,  316. 
Engineer  in  Charge. 
Capt.  W.  8.  Marshall.  1888-'—.    Reports,  '88, 1888 ;  '89, 2116 ;  '90,  2404 :  '91, 2602 : 
'92,  2245. 
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CAIilJIVICT  HARBOR,  IliL.— Con  tinned. 

E  nsrineers— Continued. 
Assistant. 
G.  A.  M.  Li\jeiicrantz.    Reports,  '89,  2118;  '90,  2406;  '91,  2604;  *92,  2247. 
0|»eratioiis* 

l887-'88.  No  operations,  '88,  1889. 

1888-'89.  North  pier  completed  to  a  len&;th  of  3,640  feet;  south  pier  to  a  length  of 

2,020  feet,  '89,  2117. 
1889-^90.  No  operations,  '90,  2404. 

1890-'91.  29,088  cubic  yards  material  dredged,  '91,  2602. 
1891-'92.  57,930  cubic  yards  material  dredged,  '92,  2246. 

Projects. 

By  Maj.  Wheeler,  in  1870,  for  the  formation  of  a  harbor  by  the  extension  of  two 
parallel  piers  300  feet  apart  and  extended  to  at  least  the  12-foot  curve;  esti- 
mated cost,  $300,000,  '70,  lot,  107;  '71,  117;  '76,  ii,  441,  442.  Modified  sub- 
sequently to  provide  a  channel  of  entrance  16  feet  deep  and  30  feet  wide,  '80, 
211,1988;  '86,306. 

By  Board  of  Engineers,  1882,  for  the  formation  of  a  dredged  channel  in  Calumet 
River,  200  feet  wide  and  16  feet  deep,  from  Lake  Michigan  to  the  fork  at 
Calumet  Lake;  estimated  cost,  $225,000, '83,  1750.  (Lieut.  Col.  Houston  and 
Ma^s.  Smith  and  Benyanrd.)  Approved  by  the  Chief  of  Engineers, '83,  1748. 
In  1886,  $392,000  having  been  appropriated,  $11,400  is  estimated  for  completion 
of  existing  project,  '86,  307. 

In  1888  Capt.  Marshall  estimated  for  the  completion  of  the  channel  16  feet  deep 
and  300  feet  wide  between  the  piers,  and  the  reconstruction  of  north  and  south 
pier  superstructures,  at  a  total  of  $43,500,  '88,  1889.     Increased  in  1889  to 
1^7,000,  '89,  2117;  and  in  1890  to  $67,000,  '90.  2405. 
Surveys* 

Maps. 
'89,  2116;  '90,  2404;  '91,  2605;  '92,  Atlas,  105, 106. 


CAliUIUfiT  RIVER,  II.L..  AND  IND.— Improvemeitt  ov. 

(Continued  from  Vol.  II,  p.  98.) 

Appropriations* 

l^-'87 $80,000 

1888 50,000,  '88.  1896. 

1890 50,000, '90,  2578. 

1892 75, 000, '92,  2252. 

Total 255,000 

Contracts. 

1S87.  is.  ().  Dixpii,  for  dredging,  at  11  cents  per  cubic  yard,  *88,  1898. 

1888.  W.  A.  McGillis  &  Co.,  for  dredging,  at  11 J  cents  per  cubic  yard,  '89,  2143. 

1889.  Bnrdick  &,  McMahou,  for  dre<lgiiig,  at  22  cents  per  cubic  yard,  '89,  2143. 

1890.  Wheeler  &  Russell,  for  dredging,  at  12i^  cents  per  cubic  yard,  '91,  2607. 
Engineers. 

Chikb*  of  Enginkers. 

Reports, '88,  250;  '89,  290;  '90,  262;  '91.  331;  '92,  317. 
Engineer  in  Charge. 

Capt.  W.  L.  Marshall,  1888-'—.     Reports,  '88, 1806;  '89, 2142;  '90, 2576;  '91,2606; 
'92,  2249. 
Assistant. 

G.  A.  M.  i.iljencrantz.     Reports,  '89,  2145;  '90,  2578;  '91,  2609;  '92,  ^2. 
Operations. 
1887-'88.  76,800  cnbic  yards  material  dredged,  '88,  1897. 
1888-^89.  34,523  cnbic  yards  material  dredged,  '89,  2576. 
1889-'90.  :i54,017  cubic  yards  material  dnjil^red,  '90,  2576. 
1WK)-'91.  72,111  cubic  yards  material  drcdgetl,  '91,  2607. 
1891-^92.  293,608  cubic  yards  material  dredged,  '92,  2249. 

Projects* 

liy  Board  of  Engineers,  1882,  for  improvement  of  the  lower  section  of  Calumet 
River  from  Lake  Michigan  to  the  Fork.«,  a  distance  of  6^  miles,  by  dredging 
channel  200  feet  wide  and  16  feet  deep ;  estimated  cost,  $225,000,  '83, 1748, 1749, 
1750;  '86,  308. 

In  1885  Maj.  Benyaurd  proposed  the  extension  of  the  improved  channel  from  the 
Forks  to  a  point  half  a  mile  east  of  Hammond,  at  an  additional  cost  of  $200,- 
000, '85,  2061;  making  the  entire  estimated  cost  of  the  project  $425,000/87. 
2167, 2170. 
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CALUmET  RIVCK,  ILL..  AND  IIVD.— Continaed. 

Projects — Continued. 
By  Capt.  Marshall,  1>'8T),  for  dredj^ing  the  Calumet  River  to  secnre  a  channel  ftom 
its  mouth  to  oue-liall'  mile  east  of  Hammond,  16  feet  deep  and  200  feet  wide 
throughout;  estimated  total  cost,  $1,000,000,  or  $870,000  for  completion, '89, 
2144;  '91,2608. 
Surveys. 
Survey  made,  1889,  under  direction  of  Capt.  Marshall,  '89,  2147* 
Maps.* 
'89,  2142;  '90,  2578;  '91,  2610;  '92,  Atlas,  107,108. 


CAIUBRIDOfi  HARBOR,  MD.— Improvement  of. 

(See  Choptank  Creek,  Md.) 

(Continued  from  Vol.  II,  p.  99.) 

Appropriations. 

1871-'79 $32,500 

1888 5,000,  '88,93. 

1890 5,000,  '90,  940. 

1892 7,737,  '92,  974. 

Total 50,237 

List  of  appropriations,  '89.  903;  '91,  1193. 
Contracts. 

1889.  C.  T.  Caler,  for  dredging,  at  18^  cents  per  cmbic  yard,  '89,  904. 
Engrineers. 
Chirp  of  Engineers. 
Reports,  '88,  93;  '89,  110;  '90,  101;  '91,  127;  '92,  127. 

W.Ksmith,  U.  IS.  agent,  1885-'—.   Reports,  '89,  902;  '90,  940;  '91,  1191;  '92,  973. 
Operations. 

1887-'88.  No  operations,  '88,  93. 

1888-'89.  23,000  cubic  yards  material  dredged,  '89,  902. 

1889-92.  No  operations,  '90,  940;  '91,  1192;  '92,  974. 
Projects. 

By  Lieut.  Col.  Craighill,  1871,  for  the  formation,  by  dredging,  of  a  channel  of 
entrance  to  Choptank  Creek  and  a  basin  8  feet  deep  abreast  of  Cambridge, 
'74,  ii,  24.  Modilied  in  1874  for  enlargement  of  basin  and  channel  leading 
thereto, '79,  501.  Amount  appronriated  from  1871  to  1879,  inclusive,  $32,500, 
•87,  852. 

In  1890,  after  an  expenditure  of  $42,500,  $7,736  was  estimated  as  required  for  com- 
pletion of  existing  project,  '90,  940, 941;  '91,  1193. 


CAIVIDEIV  HARBOR,  mi].— Improvement  ov. 
(Continued  from  Vol.  II,  p.  100.) 

A  ppropriations. 

1873-^87 $30,000 

1888 5,  (MX),  '89,  523. 

1890 6,000,  '90,  436. 

1892 12,000,  '92,510. 

Total 53,000 

List  of  appropriations,  '92,  509. 
Commerce. 

.Shipbuilding  and  nuinufacturing  interests,  '88,  403, 404. 
Contracts. 

1889.  E.  P.  Lovering,  for  dredging,  at  25  cents  per  cubic  yard,  '89,  524. 
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CAISDEN  HARBOR,  ]fE£.— Continned. 

Engineers. 

Chisf  of  Engineers.  • 

Reports,  »88,  14,22;  '89,  23;  '90,  19;  '91,  24;  '92,  28. 
Enginrbius  in  Cpiarge. 
Lieut.  Col.  J.  A.  Smith,  1888-^92.    Reports,  '88,  403;  '89,  523;  '90,  486;  '91,  587. 
Lieut.  Col.  P.  C.  Hains,  1892-'—.    Report,  '92,  509. 
Assistant. 
F.  S.  Burrowes.    Report,  '88,  406. 
Operations. 
1887--'89.  No  operations,  '88,  403;  '89,  523. 
1889-'90.  18,045  cubic  yards  material  dredged,  '90,  436. 
1890-^91.  No  operations,  '91,  587. 

1891-'92.  30,664  cubic  yards  material  dredged,  '92,  510. 
Projects. 
By  Lieut.  Col.  Smith,  1888,  for  improvement  of  channel  and  harbor  areas  by  deep- 
ening two  areas  to  10  and  12  feet  mean  low  water,  respectively,  and  the  excava- 
tion of  Channel  C  100  feet  wide,  and  Channel  D  50  feet  wide,  both  to  be  10  feet 
in  depth;  estimated  cost,  $59,930,  '88,  405,406;  increased  in  1890  «o  $60,000, 
'90,  436;  '91,  588;  '92,  509. 
Surveys- 
Ordered  by  act  of  August  5, 1886.    Made,  1888,  under  direction  of  Lieut.  Col.  Smith. 
'88^405. 


€ANAI.  AT  THE  CASCADES,  CO£.lJ]l[BIA  RIVER,  OREO.— (See 

Columbia  River,  at  the  Cascades.) 


CANA£.   AT    DES    mOlNES    RAPIDS,    IfllSSISSIPPI  RIVER.— 

(See  Des  Moines  Rapids  Canal.) 


CANAI.1VAT   CONNECTING   I.AKE    MICHIGAN   IVITH   THE 

CALiUMET  RIVER.— Examination  of. 

Engineers. 

Chief  of  Engineers. 

Report,  '88,  293. 
Engineer  in  Charge. 

Capt.  W.  L.  Marshall,  1888.    Report,  '89,  2154. 
Assistant. 
G.  A.  M.  Liljencrantz.    Report,  '89,  2156. 
Physical  Cliaracteristics. 

Description  of  the  locality,  '89,  2156. 
Plans. 
In  1889  Capt.  Marshall  did  not  consider  the  locality  worthy  of  improvement,  '89, 
2155. 
Surveys. 
Examination  ordered  by  act  of  Angnst  11,  1888.    Made,  1889,  under  direction  of 
Capt.  Marshal],  '89,  2154. 


CANAl.    AT    I.OIJISVILI.E,    OHIO    RIVER.— (See  Louisville  aud 

Portland  Canal.) 


CANAli  AT  miTSCLE  SHOALS,  TEIVN.— (See  Tennessee  River.) 


CANA£.  AT  SAINT  CL.AIH  FLATS,  MICH.— (See  Saint  Clair 

Flats  Canal.) 
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€ANAL.   AT    SAINT    IKIABVS   FALX.S,  MICH.— (See  Saint  Uajlyb 

Falls  Canal.) 


€ANAI.  AROiriVD  SmiTHS  SHOALS,  CU1IIBBR1.AND  RITBR.— 

(See  OUiMliBKLAKD  KlVBR.) 


CANAPITSIT  €HAN1«£L,  MASS.— Survey  ov. 

Appropriations* 

ia^2 $4,800 

Cni^iiieers* 

Chief  of  Engineers. 

Keports,  '91,  62 ;  '92.  66. 
Engineers  in  Charge. 
Capt.  W.  H.  Bixby,  1892-*—.    Report,  '92,  645. 
Mftj.  W.  R.  Livermore,  1892-'—.     Report,  '92,  645. 
Plans. 
By  Maj.  Li  verm  ore,  1891,  for  improvemeut  of  Canapitsit  Channel,  between  Cntty- 
blink  and  Nashawena  iBlands,  by  removal  of  bowlders  and  dredging  to  a  depth 
of  6  feet  at  mean  low  tide;  estimated  cost,  $4,800,  '92,  647. 
Surveys. 
Survey  of  the  cbaune],  between  Cuttybnnk  and  Xasbawena  Islands.    Made,  1891, 
under  direction  of  M^j.  Livermore,  '92,  646. 


CANARSI£  BAT,  N.  Y.— Improvement  of. 
(Continued  from  Vol.  II,  p.  102.) 

ApiNTopriatftons. 

l880-'87 $33,000 

1888 10, 000, '88,  628. 

1890 5,000, '90,  Ul, 

1892 5,000,  '92.  867. 

Total 53,000 

List  of  appropriations,  '88,  628. 
Commerce. 

Fishing  industry  of  the  bay,  '88,  628. 
Contracts. 

1888.  S.  A.  Kelly,  for  pile  dike  construction,  ftt  $9.87  per  linear  foot,  '88,  629. 
1891.  E.  Brainard,  for  dredging,  at  24  cents  per  cubic  yard,  '91,  980. 
Kngrineers. 
Chief  of  Engineers. 

Reports,  '88,  65;  '89,  84;  '90,  75;  '91,  95;  '92.  98. 
Engineers  in  Charge. 
Lieut.  Col.  W.  M.  McFarland,  1886-'89.    Report,  '88,  627. 
Capt.  T.  L.  Casey,  1889-'—.    Reports,  '89,  816;  '90,  839;  '91,  980;  '92,  866. 
Operations. 
l887-'88.  2,JMr6  cubic  yards  material  dredged,  590  linear  feet  of  piling  driven,  and 

80  feet  of  dike  timbered  and  prepared  for  stone  filling,  '88,  626. 
1888-'89.  33,320  cubic  yards  material  dredged;  820  feet  of  dike  built,  '89,  817. 
1889-'90    No  operations,  '90,  840;  '91,  981. 

1891-'92.  12,760  cubic  yards  material  dredged;  repairs  to  north  dike,  '92,  866. 
Pliysical  Ciiaracteri^tirs. 

Description  of  the  harbor,  '88,  627. 
Projects. 
By  Col.  Newton,  1879,  to  afford  a  channel  of  entrance  into  Canarsie  Bay,  of  navi- 
gable width  and  not  less  than  6  feet  depth,  through  the  aid  of  dikes  inclosing 
a  tidal  basin;  estimated  cost,  $88,000, '79. 400;  '80.84;  '82,670;  '91,981;  '92, 
866. 
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CANCr  CB££K«  T£X.— EXiUiiN^xxoN  ov. 

Enirlneers* 

Chief  of  Engineebs. 

Report,  '89,  207. 
Englneer  in  Charge. 

Maj.  O.  H.  Ernst,  1888.    Report,  '89,  1580. 

R,  B.  Talfor.    Report,  '89,  1581. 
Plans. 

In  1889,  in  view  of  the  considerable  cost  of  an  improvenient,  its  want  of  perma- 
nence, and  the  small  amount  of  commerce,  present  or  prospective,  to  be 
benefited  thereby,  Maj.  Ernst  did  not  consider  the  creek  worthy  of  improve- 
ment,'89,  1581. 
§iirveyi». 

Examination  ordered  by  act  of  An  gust  11,  1888.    Made,  1889,  under  direction  ol 
Maj.  Ernst, '89,  1580. 


€AN£¥  FORK  RIVCR,  TCSNN.— Improvkmbnt  qv. 

(Continued  from  Vol.  11^  p.  104.) 

Appropriations. 

1880-*87 $20,000 

1888 2, 500, '88.  1634. 

1890 2, 500, '90,  2150. 

Total 25,000 

List  of  appropriations,  '89,  1847;  '91,  2284. 
Commerce- 
Commerce  of  the  river,  '88, 1635. 
Enmriiieers. 
Chif-f  op  Engineers. 

Reports,  '88.  212;  '89,  247;  '90,  223;  '91,  284;  '92,  272. 
Enginekrs  in  Charge. 
Lieut.  Col.  J.  W.  Barlow,  1886-'92.    Reports,  '88,  1634;  '89,  1847;  '90,  2149;  '91, 

2284. 
Lieut.  CoL  H.  M.  Robert,  1892-'—.    Report,  '92,  1941. 
Operations. 
1887-'88.  1,550  cubic' yards  rock,  sand,  and  gravel  excavated;  598  cubic  yards  rip- 
rap stone  quarried ;  568  linear  feet  of  spur  riprap  dams  built ;  219  snagB  removed 
from  the  channel,  and  4,151  trees  from  the  banks,  '88,  1635. 
1888-'89.  15  cubic  yards  rock  and  28  anags  removed  from  the  channel;  1^316  cubic 

yards  riprap  stone  quarried,  '89,  1848. 
1889-'90.  4  snags  removed,  65  bowlders  and  388  cubic  yards  stone  quarried,  and 

1.223  cubic  yards  riprap  dam  built,  '90,  2150. 
1890-^91.  4,787  trees  cut,  and  49  snags  and  440  cubic  yards  rock  removed  from  the 

channel,  '91,  2285. 
1891-'92.  SO  cubic  yards  rock,  227  snags,  and  5,969  overhanging  trees  removed  from 
the  channel  and  banks,  '92,  1941. 

Projects. 

By  Capt.  Overman,  1878,  for  the  formation  of  a  navigable  channel  during  five  months 
of  the  year  from  the  mouth  to  Slingo  by  removal  of  obstructions,  dredging  9>nd 
rock  removal,  and  the  construction  of  riprap  dams ;  estimated  cost.  $30,228, 
•79,  1275, 1277;  '83.  1500;  '87,  1767. 

By  Lieut.  Col.  Barlow,  1886,  for  extending  navigation  from  Slingo  to  Franks  Ferry; 
estimated  cost,  $15,000,  making  the  entire  estimated  cost  $4o,000,  '87, 1767, 1769; 
'92,  1941. 


CAPS  CHABI^CSS  CITY  HARBOB,  VA«— IMprovkmbnt  of. 
^PJP'oprlations. 

mo $25, 000, '91, 1200. 

1892 10, 000, '92,  979. 

Total 35,000 

Contracts. 

1890.  American  Dredging  Company,  for  dredging,  at  18  cents  per  cubic  yard,  '91, 
1199. 
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€APE  CHARLCS  €ITT  HARBOR,  VA.— Continned. 

Chief  of  £moineers. 

Reports, '89,  112;  '90, 102;  '91,  130;  '92, 130. 
Enginbbr  in  Chakok. 

W.  F.  Smith,  U.  S.  agent,  1888-'—.    Reports,  '90,  971, 973 ;  •91.  1199 ;  '92.  979. 
Assistant. 
A.  Stierle.    Report,  '90,  972. 
Operations. 
1890-'91.  107,079  cubic  yards  material  dredged  from  the  harbor  proper,  harbor 

entrance,  and  Cherrystone  Inlet,  '91,  1200. 
1891-'92.  No  operations,  '92,  979. 
Physical  Ciiaracteristics. 

Description  of  the  locality,  '90,  976;  '91,  1199. 
Projects. 
By  Mr.  W.  F.  Smith,  1890,  for  dredging  the  harbor  and  the  entrance  thereto  to  a 
depth  of  14  feet  below  mean  low  tide ;  also  dredging  the  present  channel  in 
Cherrystone  Inlet  and  across  Cherrystone  fiar  to  a  width  of  100  and  200  feet, 
respectively,  and  a  depth  of  16  feet  at  mean  low  tide,  with  construction  of 
stone  contractive  works  at  the  harbor  entrance;  estimated  cost,  $142,340,  '90^ 
979;  '91,1199. 
Sarve  vs 
Ordered  by  act  of  August  11, 1888.    Made,  1889,  under  direction  of  Mr.  W.  F.  Smith. 
'90,975 


CAPE  F£AR  RITER9  Vr.  €•,  above  ITilminirtOH.— iMPBOVxinirr  or. 

(Continued  from  Vol.  U,  p.  106.) 

AppropriatioBs. 

1881-87 $76,250 

1888 12, 000, '88,  895. 

1890 15,000,  '90,  1150. 

1892 15,000,  '92,  1161. 

Total 118,250 

Commerce. 

Decrease  in  freight  and  insurance  rates,  '89, 1088. 
Engineers. 
Chief  of  Engineers. 

Reports,  '88,  124;  '89,  143;  '90, 129;  '91,  165;  '92, 165. 
Engineers  in  Charge. 

Capt.  W.  H.  Bixby,  1885-'92.    Reports,  '88,  893;  '89.  1083;  'SO.  1148;  '91, 1390. 

Maj.  W.  S.  Stanton,  1892-'—.    Report,  '92,  1158. 

C.  Humphreys.    Reports, '89,  1086;  '90,  1151;  '91, 1398. 
E.  D.  Thompson.    Report,  '92,  1161. 

Operations. 

1887-88.  127  lo^s,  stumps,  and  piles  removed  from  river  bed;  900  stumps  and  trees 

removed  from  river  bank ;  2,385  cubic  yards  rock  quarried,  '88,  894. 
1888-'89.  2,570  cubic  yards  stone  quarried ;  80  logs  and  trees  and  50  linear  feet  of 

old  pile  jetty  removed  from  the  channel,  and  trees  and  brush  from  the  bank:8, 

'89.  1085. 
1889-'90.  1,277  cubic  yards  stone  quarried ;  184  logs  and  snags  removed  from  the 

channel;  620  linear  feet  ietty  (stone  and  brush)  built,  '90,  1149. 
1890-'91.  1,791  cubic  yards  of  stone  quarried  and  1,060  cubic  yards  placed  in  dikes 

at  MoCarters,  McRaes,  and  Thames  Shoals;  119  trees  and  105  cords  bmab 

cleared  from  the  banks,  and  126  snags  and  stumps  from  the  channel,  '91, 1391. 
1891-'92.  793  linear  feet  of  brush  and  stone  jetty  built  at  McRaes  Shoal;  228  snaga 

and  trees  cleared  from  the  channel,  '92, 1160. 
Physical  Characteristics. 
Description  of  the  river,  '88,  893. 


RIVERS   AND    HARBORS.  105 

CAPE  F£AB  RIVER,  Hr.  €.,  above  lVilmini:tOH-<:;ontmued. 

Projects. 

By  Capt.  Phillips,  1881,  for  clearing  snags,  trees,  etc.,  from  75  miles  of  river;  for 
dredging  a  channel  at  Thames  Shoal,  1,900  feet  long,  60  feet  wide,  and  5  feet 
deep  at  low  water,  and  fur  constriiotion  of  5,000  linear  feet  of  experimental 
dike;  estimated  cost,  $55,775, '81,  1018.  Modified,  1885,  by  Capt.  Bixby,  to 
secure  a  4-foot  channel  from  Wilmington  to  Elizabethtown ;  thence  a  similar 
3-foot  channel  to  Kayottivillc,  at  an  increased  cost  of  $200,000,  '85,  1084. 
Modi  tied,  1886,  b3-  Capt.  Bixby,  for  removal  of  snags,  logs,  and  stamps,  and 
construction  of  84,000*  linear  feet  rock  jetty,  at  a  cost  of  ^80,000,  inclusive  of 
$a5,000  previously  appropriated, '86,  996;  '87,  1045:  '91,  1392. 
Surveys. 
Maps. 

'89,  1086;  '90,  1150;  '91,  1392. 


€APE  FEAR  RIVER,  at  and  below  ITUmington,  AT.  C— 

Improvement  of. 

(Continued  from  Vol.  II,  p.  106.) 
Appropriations. 

18:^9-'87 $2,223,228.92 

1888 :.         215,000.00, '88,  900. 

1H90 170,000.00,  '90,  1166. 

1892 200, 000. 00, '92,  1169. 

Total 2,838,228.92 

Contracts. 

1888.  T.  Smith,  for  steam  boiler,  at  $3,045,  '88,  900. 

1889.  Atlas  Dretlging  Company,  for  dredging,  at  12  cents  per  onbic  yard,  '89,  1092. 

1890.  P.  S.  Ross,  for  dredging,  at  13i  centtt  per  cubic  yard,  '91,  1398. 
En^neers. 

Chief  of  Enginekbs. 

Reports, '88,  125;  '89. 144, 148;  '90,  130;  '91,  166;  '92,  165. 
Engineers  in  Charge. 
Capt.  W.  H.  Bixby,  1885-'92.    Reports,  '88,  895;  '89,  1089, 1132;  '90.  1152;  '91, 

1394. 
Maj.  W.  8.  Stanton,  1892-'—.    Report,  '92,  1164.  • 
Assistants. 

C.  Homphrevs.    Report,  '88,  901. 
H.  Bacon.    Reports,  '88,  902;  '89,  1093;  '90,  1156. 
R.  C.  Merritt.    Report,  '91,  1398. 
E.  D.  Thompson.    Report,  '92,  1169. 
Operations. 
1887-'88.  282,068  cubic  yards  material  dredged;  14,551  tons  stone  placed  upon  the 

dike,  '88.  898. 
1888-'89.  243,826  cubic  yards  material  dredged;  top  and  slopes  of  new  dam  for 

2,468  feet  faced  with  stone,  '89.  1093. 
1889-'90.  1,237,936  cubic  yards  material  dredged  from  channel  and  shoals,  '90, 1155. 
189(V-'91.  356,224  cubic  yards  of  material  dredged,  '91.  1397. 
1891-'92.  105,503  cubic  yards  material  dredged,  '92,  1171. 
Phjrsical  Ciiaracteristics. 

Description  of  the  river  between  Wilmington  and  its  mouth,  '89,  1132. 

Plans. 

By  Capt.  Bixby,  1889,  for  obtaining  a  20-foot  low- water  depth  from  Wilmington  to 
the  month,  with  from  18  to  20  feet  on  the  bar,  by  dredging  and  the  construction, 
if  necessary,  of  a  stone  jetty  to  prevent  swinging  and  shoaling  of  the  channel ; 
estimated  cost,  $1,800,000,  with  annual  cost  for  maintenance  of  from  $18,000  to 
$25,000  annnaUy,  '89,  1134. 
Projects. 

History  of  past  projects  and  operations,  '82,  943;  '86,  168, 1006;  *87,  1047. 

The  Board  of  Engineers,  1881,  in  preliminary  report,  recommend  that  existing 
works  between  Jekes  and  Smiths  Islands  bo  Htren,irtliened,  and  that  upon  a 
threatened  break  in  the  low  beach  south  of  Smiths  Island  a  mattress  and  rip- 
rap sill  be  placed  to  prevent  such  break,  '82, 947.  (Lieut.  Cols.  Gillmore,  Craig- 
liiU,  and  Comstock,  and  Capt.  Turtle.) 
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CAPE  FEAR  BIVEB,  at  and  l^low  irilninitoiif  N.  €•— Coutinued. 

Projects— ContiDned. 

The  projects  of  1872  to  1882  proposed  the  extension  of  New  Inlet  Dam  2  miles 
down  stream,  to  prevent  fnrther  erosion  of  Smiths  Island.  The  project  of 
1875  proposed  occusionnl  drod^xing  in  the  outer  bar;  and  the  projects  of  1874 
to  1881,  for  the  improveniKnt  of  the  20  miles  above  New  Inlet,  proposed  dredg- 
ing wherever  neccsHarv  to  secure  a  channel  eventually  IG  feet  at  mean  low 
water  and  270  feet  wide"!  Amounts  appro]>risited  from  1829  to  1886,  $2,223,228.92. 
Amount  estimated  to  complete  projects  in  188«i,  $245,000,  '82, 947;  '86. 108, 1006. 
Increased  in  1887  to  $2()5,U00,  '87,  1048. 1051,  ia58. 

The  projects  of  1874  to  1881,  for  the  20  miles  above  New  Inlet,  as  outlined  to  date, 
proposed  dredging,  with  occasional  diking  when  necessary,  across  the  shoals, 
so  as  to  secure,  tirst,  a  12- foot  channel  200  feet  wide,  and  afterwards  a  16-foot 
channel  270  feet  wide  at  low  water,  over  this  entire  length.  The  total  final 
cost  of  this  work  under  the  projects  of  1870  to  1885  was  estimated,  in  1886.  at 
$2,110,000.  On  account  of  inadequate  yearly  appropriations  these  estimates 
were  raised  in  1888  to  $2, 125,000. 

Surveys. 

Examination  for  a  20-foot  channel  from  Wilmington  to  the  ocean  ordered  by  act 

of  August  11,  1888.    Made,  1889,  under  direction  of  Capt.  Bixby,  '89,  1132. 
Maps. 
Cape  Fear  River  below  Wilmington,  '88,  900;  '89,  1092;  '90,  1156;  '91,  1938.  ' 


CAPE  MAY  €IT¥,  !¥•  J«— Examination  for  breakwater  at. 

Engineers* 

Chief  of  Engineers. 

Report,  '91,  118. 
Engineer  in  Charge. 

Maj.  C.  W.  Raymond.    Report,  '91,  1099. 
Physical  Cliaraeterisljcs* 
Description  of  the  locality,  '91,  1099. 

Plans. 

In  1890  Maj .  Raymond  did  not  consider  the  locality  worthy  of  improvement,  '91, 

1100. 

Surveys- 
Examination  ordered  bv  act  of  Se])tember  19,  1890.    Made,  1890,  under  direction 
of  Maj.  Raymond,  '91,1099. 


CAP£  VINCENT  HARBOR,  N.  T.— Examination  ov. 

Engineers. 

Chief  of  Engineers. 

Report,  '89,  337. 
Engineer  in  Charge. 

Capt.  C.  F.  Palfrey.    Report,  '89,  2432. 
Physical  Characteristics. 
Description  of  the  locality,  '89,  2432. 

Plans. 

In  1889  the  Chief  of  Engineers  did  not  consider  the  locality  worthy  of  improve- 
ment, '89,  337. 

Snrvevs. 

Examination  for  a  hreakwater  ordered  by  act  of  August  11, 1888.    Made,  1889, 
under  direction  of  Capt.  Palfrev,  '89,  2432. 


€ATA1¥BA  RIVER,  N.  C— Examination  of. 
(Continued  from  Vol.  II,  p.  110.) 


ISnfrineers. 

Chief  of  Engineers. 
Report,  '88.  134. 


RIVERS   AND    HARBORS.  107 

CATAliFBA  RIV£R,  N.  C— Continued. 

£iiKineer8 — Continued. 
£nginrkr  in  Charge. 
Capt.  W.  H.  Bixby.    Reports,  '88.  958, 561, 562. 

A  SSIST  A  NX 

Lieut.  H.  Taylor.     Report,  '88,  965. 
Physical  Cliaractcrlstics. 

Description  of  the  river,  '88,  959, 963, 965. 

Plans. 

Capt.  Bixby,  1888,  considers  that  the  commerce  of  the  river  does  not  warrant  the 
expense  of  its  improvement,  '88,  962. 
Surveys. 
Examination  ordered  by  aot  of  August  5,  1886.     Made,  1887,  under  direction  of 
Capt.  Bixby,  '88,  958. 


CAVE  RIVER,  liA.— ExAMiXATiox  for  slack-watrr  navigation. 

(Continued  from  Vol.  II,  p.  103.) 
Elifrteeers. 

C'lIIKF   OF    I'^NOIXEERa. 

Report,  '91,  249. 2(122. 
Encunrer  in  Char<}k. 
Capt.  J.  H.  Willard.     Report,  '91,  2022. 
Plans. 

In  1891  Capt.  Willard  did  not  consider  the  locality  worthy  of  a  slack-water 
improvement,  '91,  2027.  ■ 

Surveys. 

Examination  ordered  by  act  of  September  19, 1890.    Made,  1891,  under  direction  of 
Capt.  Willard,  '91,  2022. 


CEDAR  KEVS  HARBOR,  F£.A.— iMrROVCMEXT  OF. 

(Continued  from  Vol.  II,  p.  112.) 

Appropriations. 

l879-'87 $94,500 

1888 7,  500, '88,  1118. 

1890 2, 500, '90,  1610. 

Total 104,500 

Ijist  of  appropriations,  '92,  1392. 
Commerce. 

D(M!liiie  in  commercial  importance  of  Cedar  Keys,  '90, 1610. 
Contracts. 

18^9.  I),  (jr.  Ambler,  for  dredging,  at  29  cents  per  cubic  yard,  '89,  134& 
Etifc^incers. 

Chief  of  Kngineers. 

Reports, '88,  149;  '89,  172;  '90,  155;  '91,  193;  '92,  191. 
Engineers  in  Charge. 
Capt.  W.  M.  Black,  1886-^92.    Reports,  '88,  1116;  '89.  134?;  '90,  1609;  '91,  1661. 
Maj.  J.  C.  Mallery,  1892-'—.    Report,  '92, 1392. 
OpieraAiotis. 

1887-'88.  12,945  cubic  yards  material  dredged,  '88,  1117. 
1888-'89.  No  operations,  '89,  1348. 

18XJ»-'90.  9,180  cubic  yards  material  dredged,  '90,  1610. 
1890-^91.  19,055  cubic  yards  material  dredged,  '91,  1662. 
1891-'92.  3,962  cubic  yards  material  dredged,  '92,  1392. 
Physical  Ciiaracteristics. 

Description  of  the  harbor,  '89,  1347. 
Projects. 
Between  1872  and  1880  a  channel  200  feet  wide,  11|  and  12  feet  deep,  was  formed 

through  the  middle  ground  and  outer  bar,  '78,  589;  '79,  813;  '87,  1251. 
By  Capt.  Damrell,  1884,  for  widening  the  channel  formed  in  1872-^81,  through  the 
middle  ground,  to  a  width  of  200  feet  and  a  depth  of  10^^  feet,  by  dredging 
and  rock  removal;  estimated  cost,  $25,000,  '85,  196,  1270.    Revised  in  1887  to 
$66,000^  on  account  of  increased  quantity  of  rock  to  be  removed,  '87,  1252. 
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€£DAB  KEYS  HARBOR,  FJLA.—Contianed. 

Projects — Continued. 
In  1891  Capt.  Black  did  not  consider  further  improvement  desirable  in  view  of  the 
decreasing  commercial  importance  of  the  locality,  '91, 1662;  '92,  1392. 
Surveys. 
Maps. 
'88,  1118. 


C£DAB  RIVER  HARBOR,  lfII€H.— Improvemient  of  mouth  of. 

(Continued  from  Vol.  II,  p.  113.) 

Appropriations. 

1882-'84 $30,000 

Eiifirineers. 

Chief  of  Engineers. 
Rft]»ort8,  '88,  236;  '89,  275;  '90,  248;  '91,  318;  '92,  303. 

KN({INKEUS  in  CHA4{(iE. 

Maj.  C.  E.  L.  B.  Davis,  ISSG- 02.     Reports,  '88,  1835;  '89, 2043;  '90, 2327;  '91, 2525. 
Maj.  J.  F.  Gregory,  1892-'—.     Report,  '92.  2172. 
Operations. 
1887-90.  No  operations  for  lack  of  funds,  '88, 1836;  '89.  2043;  '90,  2327;'  91, 2526; 
•92,  2172. 
PiansJ 
Maj.  Davis,  1888,  reports  the  commerce  of  the  locality  as  small  and  entirely  local. 
No  appropriation  since  1884,  '88,  1836;  '91,  2526.' 

Projects. 

By  Maj.  Robert,  1881,  for  the  construction  of  two  parallel  piers,  200  feet  apart, 
extending  from  the  outer  ends  of  existing  private  piers  to  about  the  16-foot 
curve  in  Green  Bav;  also  the  dredging  of  the  channel  between  the  piers  to 
the  depth  of  14  feet;  estimated  cost,  $138,000,  '82,  2121,  2124.  Change  in 
direction  of  piers,  '85,  1976;  '92,  2172. 


€E]VTR£yiE.L.E  CREEK,  IVIS.— Examination  OF. 

Enisipineers. 

Chief  of  Engineers. 

Report.  '89,  286. 
Enginkf.u  in  Charge. 

Maj.  C.  E.  L.  B.  Davis.    Report,  '89,  2102. 

Plans. 

In  18^<8  Maj.  Davis  did  not  consider  that  the  present  or  prospective  commerce  of  the 
creek  warranted  so  large  an  expenditure  as  would  be  required  for  improve- 
ment>  '89,  2103. 


CHAGRIN  RIVER,  near  li'^iiiougriibsr,  Oiiio.— Examination  qf. 
Enjjjirineers. 

ClilEF   of  EN0INEER8. 

Report,  '89,  328. 
Enginker  in  Charge. 
Maj.  L.  C.  Overman.    Report,  '89,  2337. 
Pliysical  Characteristics. 

Description  of  the  locality,  '89,  2337. 
Plans. 
In  1889  Maj.  Overman  did  not  consider  that  the  demands  of  commerce  required  the 
construction  of  a  harbor  at  the  mouth  of  the  river,  '89,  2337. 

Surveys- 
Examination  ordered  bv  act  of  August  11,  1888.    Made,  1889,  under  disection  of 
Maj.  Overman,  '89,  2336. 
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CIIAI9IPE.IIVS  CBEEK,  IV.  T.— Examination  of. 

Engineers* 

Chief  of  Engineers. 

Report,  '91,  943. 
Engineer  in  Charge. 

Lieut.  Col.  G.  L.  Gillespie.    Report,  '91,  94S, 
Physical  Cliaracteristics* 

Description  of  the  locality,  '91,  943. 
Plans. 
In  view  of  there  being  no  commercial  interents  involved,  Lient.  CcJ.  Gillespie,  in 
1890,  did  not  consider  the  creek  worthy  of  improvement,  '91,  943. 
Surveys* 
Examination  ordered  by  act  of  September  19, 1890.    Made,  1890,  nnder  direction  of 
Lieut.  Col.  GUlespie,  '91,  943. 


€MAR£.ESTO]lir  HARBOR,  S.  €.,  inclndingr  Sallivans  Island.— 

Improvement  of. 

(Continued  from  Vol.  II,  p.  114.) 

Appropriations. 

l852-'87 $1,632,200 

1888 350,000, '88.  976. 

1890 370,000, '90,  1193. 

1892 225,000, '92,  1223. 

Total 2,577,200 

List  of  appropriations,  '88,  975;  '91,  1470. 
Commerce. 

Commerce  of  Charleston,  '89,  1155. 
Contracts. 

1889.  C.  McK.  Grant  and  .7.  W.  Egan,  for  jetty  constrnotion,  at  an  aggregate  of 
$213,550,  '89,  1147.  B.  C.  Howell,  for  dredging,  at  17i  cents  per  cubic  yard, 
'89,  1147. 

1890.  J.  Friday,  for  riprap  stone,  at  $1.90  and  $2.15  per  ton,  '91,  1471. 

1891.  H.  W.  Crouch,  lor  breakwater  construction,  at  $4,300,  '92.  1224. 
Engineers. 

Chief  op  Engineers. 

Reports,  '88,  134;  '89,  149;  '90,  134;  '91.  175;  '92,  173. 
Board  ok  Engineers. 
Convened  at  Washington  November  10, 1888,  by  S.  O.  No.  50,  to  examine  and  report 
upon  Capt.  Abbot's  revised  project  for  the  improvement  of  Charleston  Harbor. 
Report,  '89,  1150.     (Lieut.  Cols.  Gillespie  and  King  and  MaJ.  Post.) 

Capt.'F.  V.  Abbot,  1888-'—.    Reports,  '88,  970;  '89,  1144,  1151,1153;  '90,  1190; 
•91,  1467 ;  '92,  1219. 

AjBSI  ST  a  NT . 

J.P.Allen.    Reports, '88,  975;  '89,  1147;  '90,  1193;  '91,  1471;  '92, 1224. 
Operations. 

1887-88.  7,177  cubic  yards  stone  and  926  square  yards  log  mattress  placed  in  south 

jetty;  7,613  cubic  yards  stone  used  on  south  jetty,  'M,  972. 
188H-'89.  1,921  tons  of  riprap  deposited  at  outer  end  of  south  jetty,  '89,  1145. 
1889-'90.  21,353  tons  riprap  deposits  at  outer  end  of  north  jetty,  and  34,012  tons 

upon  south  jetty ;  56.626  cubic  yards  material  dredged,  '90,  1190. 
1890-^91.  43,264  tons  stone  deposited  on  the  south  jetty  and  in  the  main  ship 

channel;  47,626  cubic  yards  material  dredged  from  the  main  ship  channel, 

'91,  1468. 
1891-92.  19,284  tons  stone  deposited  in  south  jetty  under  contract,  and  52,439  tons 

by  hired  labor;  32,966  tons  stone  deposited  in  north  Jetty  under  contract,  and 

1,202  tons  by  hired  labor,  '92,  1224. 

Projects. 

By  Col.  Gillmore,  1878,  for  the  purpose  of  establishing  and  permanently  maintain- 
ing a  practicable  channel  across  the  bar  of  not  less  than  21  feet  depth  at  mean 
low  water,  by  means  of  two  converging  jetties  of  random  stone  on  brush  and 
log  mattresses,  with  an  opening  between  the  ends  of  the  jetties  of  about  2,900 
feet;  estimated  cost,  $3,000,000, '78,  558,572;  '86.  176;  '87,  1135. 
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€HARI^ESTO]V  HAeBOR,  S.  €.,  inclu«lliiff  SnlUvtms  Island- 

Contioued. 

Projects — Continued. 
In  1889  it  was  estimated  that  to  bring  the  jetties  to  low- water  level  throughout 
woald  require  $2,548,000  in  addition  to  prior  appropriations,  making  the  total 
estimated  cost  of  the  jetties,  if  left  at  mean  low- water  level  throughout, 
$4,380,500,  '89,  1144;  '90,  1190;  '91,  1470;  '92,  1220. 
Surveys. 
Maps. 

I.  984;  '89,  1146;  '90,  1192;  '91,  1470;  '92,  Atlas,  45, 46, 47. 


CHARLEVOIX  HARBOR  AND  ENTRAlfCfi  TO  PIWC  LAKE, 

TIIICH. — iMPROVEMEi^T  OF. 

(Continued  from  Vol.  II,  p.  116.) 

Appropriations* 

1876-'87 $81,000 

1888 12,500, '88,  1901. 

1889 9.000, '90,  2611. 

1892 10, 000, '92,  2317. 

• 

Total 112,500 

List  of  appropriations,  '92,  2317. 
Contracts* 

1889.  G.  W.  Crouter,  for  pier  constructions,  at  a  total  of  $8,.595.30,  '89,  2166. 
1891.  Gaylord  &.  Wing,  lor  piles,  at  10  ceiitji  per  linear  foot,  and  white  pine  timher, 
at  $18  per  M  feet,  B.  M.    G.  W.  Crouter,  for  bolts,  at  3  cents  per  pound.    Truman 
&  Cooper,  for  brush,  at  $6  per  cord.    F.  A.  Uagen,  for  stone,  at  $2.24  per  cord, 
•91,  2673. 
Cni^inecrs. 
Chief  of  Engineers. 

Reports,  '88,  251;  '89,  294;  '90,  264;  '91,  336;  '92,  2315. 
ENitiNEERs  IN  Charge. 
Maj.  S.  M.  Mansticltl.  1888-'89.     Report,  '88,  1899. 

Maj.  W.  Ludlow,  1889-'—.    Reports,  '89,  2164;  '90.  2610;  '91,  2672;  '92,  2315. 
Operations. 
1887-88.  354  linear  feet  of  plank-beani  revetment  placed  in  north  side  of  channel; 
45,000  cubic  yards  material  dredged  from  between  the  piers ;  south  pier  extended 
50  feet,  '88,  1900. 
1888-'89.  Three  cribs  built  mu\  repairs  made  to  end  of  north  pier  by  contract;  2,500 

cubic  yards  material  dredged  by  hired  labor,  '89,  2164. 
1889-90.  5,760  cubic  yards  material  dredged  by  hired  labor,  '90,  2610. 
18iK>-'91.  33,500  cubic  yards  material  dredged,  and  repairs  made  to  upper  channel 

revetments,  '91,  2672. 
1891-'92.  Repairs  to  revetment  in  lower  channel,  an<l  gap  i)etween  north  pier  and 
revetment  at  shore  line  tilled  with  brush  and  stoue,  '92,  2316. 
Piiysical  Ciiaraetcristics* 

Description  of  drainage  area,  '89,  2165. 
Projects. 
By  Maj.  Mansfield.  1868,  for  improvement  of  harbor  by  dredging  a  channel  100  feet 
wide  to  a  depth  of  12  feet,  both  sides  to  be  protected  by  close  piling;  modified 
in  1876  by  the  snbHtitutiou  of  crib  for  pile  piers,  at  an  estimated  cost  of 
$186,000,  '69,  80,81,82;  '80,  214;  '87.  2177.  • 


€HARI.OTT£   HARBOR  AND  P£AS£  CRfifiK,  F£.A.— Improve- 

MKNT  OF. 

Appropriations. 

1881-'88 $16,000 

1890 35,000,  '91,  1648. 

Total 51,000 

Commerce. 

Commercial  interests  to  be  subserved  by  improvement,  '91,  1683. 


RIVERS   AKD   HARBORS.  Ill 

CHARIiOTTE  HAIlBOR  AND  PEASE  €REEK,  FI^A.-Continued. 

CoMtracifi. 

1B91.  Alabama  Dredging  and  Jetty  Company,  for  dredging,  at  25  cents  per  cubio 
yard,  '91,  1647. 
Engineers. 
Chief  of  Exoinkers. 

Reporte,  '91.  190, 196;  '92, 187.      • 
Engineers  in  Charge. 
Capt.  W.  M.  Black,  1890-'92.    Reports,  '91,  1646,  1681,  1683,  1684. 
Maj.  J.  C.  Mallery,  1892-'—.    Report,  '92,  1379. 
Assistant. 
J.  H.  Bacon.    Report,  '91,  1648. 
Operatious. 
189(^'91.  Excavation  of  channel  began  ander  contract,  *91,  1647. 
1891-'92.  No  operations,  '92,  1380. 
Physical  Characteristics. 

Description  of  the  locality,  '91,  1646. 
Projects. 
By  Capt.  Black,  1891,  for  excavation  of  a  12-foot  channel,  from  60  to  60  feet  wide, 
across  all  the  shoals  between  Boca  Grande  and  Punta  Gorda;  estimated  cost, 
$35,000,  '91, 1684. 

Surveys. 

Surrey  ordered  by  act  of  September  19, 1890.    Made,  1891,  under  direction  of  Capt. 

Black,  '91,  1684. 
Maps. 
'91,  1650, 1685. 


CHARLOTTE  HARBOR,  N.  T.— Improvement  ov. 

(Continued  from  Vol.  II,  p.  118.) 
A  ppropriations. 

1828-'87 $399,328.40 

1888 45,000.00,  '88,  2072. 

1890 2.5,000.00,  '90,  2852. 

1892 25,000.00,  '92,  2556. 

Total 494,328.40 

Enfpineers. 

Chief  of  £n<}inkkrs. 
ReportH,  '88,  282;  '89,  333;  '90,  302;  '91,  378;  '92,  357. 

EN(aNEEH8  IN  CHARGE. 

Capt.  C.  F.  Palfrey,  lH8r>-'90.     Reports,  '88, 2069 ;  '89,  2407. 
Maj.  M.  B.  Adams,  18JK)-'91.     Reports,  '90,  2849,  285-1. 
Capt.  D.  C.  Kingman,  1891-'—.     Reports,  '91,  28J)9;  '92,  2551. 
Operations* 
1887-88.  1, 4 (X)  linear  feet  of  west  pier  superstructure  rebuilt;  breaches  in  west 
pier  repaired;  pocket  in  east  ])ier  reballasted;  156  detached  piles  removed ; 
work  done  by  hired  labor,  '88,  2070. 
1888-^89.  20,000  cubic  yards  material  dredged;  repairs  to  east  and  west  piers,  '89, 

2409. 
1889-'90.  98,377  cubic  yards  material  dredged,  '90,  2851. 

1890-*91.  Superstructures  of  Section  E  of  east  jetty  rebuilt  for  a  distance  of  995 
linear  feet;  repairs  to  outer  end  of  east  pier;  18,680  cubio  yards  material 
dredged  from  the  channel,  '91,  2901. 
1891-92.  83,513  cubic  yards  material  dredged;  west  jetty  superstructure  renewed; 
repairs  to  superstructure  on  east  and  west  jetties,  '92,  2555. 
Physical  Ciiaracteristics. 

Description  of  the  locality,  '88,  2072. 
Projects. 
The  projects  of  1829-'80  were  modified  in  1881  by  Maj.  McFarland,  to  provide  for 
an  extension  of  the  piers  to  the  15- foot  curve  in  the  lake,  with  the  formation, 
by  dredging,  of  a  cbannel  between  the  piers  15  feet  deep;  estimated  cost, 
$154,000,  '81,  2437;  '86,  343.  Modified  in  1889  to  provide  for  the  maintenance 
of  existing  works,  and  of  a  channel  200  feet  wide  and  16  feet  deep,  at  extreme 
low  water.  Estimate  for  completion,  including  appropriation  of  1890,  $31,400, 
•90,  2852, 
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CHARI.OTTE  UAUBOR^  N.  T.— Continued. 

Projects — Continued. 
By  Capt.  Kingman,  1891,  to  secure  and  maintain,  by  pier  extension  and  dredging, 
a  channel  of  navigable  width,  and  15  feet  deep,  at  extreme  low  water;   esti- 
mated cost  for  completion,  $109,650,  '92,  2556. 


CHATHAIII  HABBOB,  MASS.— Improvement  or. 

Appropriations. 

1890 $5, 000, '91,  667. 

Contracts. 

1891.  C.  W.  Anthony,  for  dredging,  at  41  cents  per  cnbio  yard,  '92,  69(^ 
Euffinecrs. 
Chief  of  Engineers. 

Reports, '91,  46;  '92,  51. 
Engineer  in  Charge. 
Lient.  Col.  S.  M.  Mansfield,  189(M— .    Reports,  '91,  667;  '92,  595. 
Operations. 
189a-'91.  No  operations,  '91,  667. 
1891-'92.  8,794  cubic  yards  material  dredged,  '92,  $95. 
Projects. 
By  Lieut.  Col.  Mansfield,  1890,  for  improvement  of  the  inner  harbor  by  excaratlon 
of  a  channel  6  feet  deep  at  mean  low  water,  throngh  the  three  obstmcting 
bars,  100  feet  wide  at  the  inner  and  200  feet  wide  at  the  outer  end;  eetimated 
cost,  $10,000,  '91,  667.  ' 


€HATTAHOO€HE£  BIVEB,  OA.  AND  ALA.— Improybmxnt  or. 

(Continued  from  Vol.  II,  p.  119.) 

Appropriations. 

1835-^87 $155,000 

1888 20;000,  '88^  1183. 

1890 20,000,  '90,  1648. 

1892 25,000,  '92.  1406. 

Total 220,000 

List  of  appropriations,  '88,  1182;  '91,  1702. 
Commerce. 

Navigation  benefited  by  Improvement,  '90,  1646. 
Contracts. 

1888.  M.  A.  Sweeney  &.  Bro.,  for  construction  of  drilling  barge,  at  $8,400,   and 
dumping  flat,  at  $600,  '89,  1395. 
Enfpineers. 
Chief  of  Engineers. 

Heports/88.  156;  '89,  181;  '90,  164;  '91,  199,211;  '92,  195. 
Engineers  in  Charge. 
Capt.  R.  L.  Hoxie,  1885-'89.    Report,  '88, 1181. 

Capt.  P.  M.  Price,  1889-'—.    Reports,  '89,  1393;  '90,  1645;  '91,  1702;  '92,  1405. 
Assistant. 
T.  Robinson.    Reports, '89,  1395;  '90,  1646;  '91,  1758. 
Operations. 
1887-88.  3,818  cubic  yards  marl  and  1,3.54  snags,  logs,  and  trees  removed  from  the 

river;  repairs  made  to  jetties  at  Mound  Bar,  '88,  1182. 
1888-'89.  753  cubic  yards  rock  and  2,225  logs,  snags,  and  overhanging  trees  removed 

from  the  channel,  '89,  1395^ 
1889-'90.  576  cubic  yards  rock  and  904  snags  and  logs  removed  from  the  channel, 

'90,  1647. 
1890-'91.  25  trees  cleared  from  the  banks,  10  snags  and  166  cubic  yards  marl 
removed  from  the  channel,  and  extensive  repairs  made  to  snag  boat  Chatta- 
hoochcr,  '91,  1702. 
1891-92.  366  snags  and  1,500  cubic  yards  gravel  remo'-ad  from  channel;  1,100 linear 
feet  pile-and-brush  bank  protection  and  jetty  work  built,  '92,  140i6. 
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CHATTAMOOCHCM:  BIVEH,  OA.  and  ALA.— Contmaed. 

Plans* 

In  1890  Col.  CoiDstock  did  not  consider  the  river  between  West  Point  and  Franklin 
worthy  of  improvement,  '91,  1758. 
Projects. 
By  Capt.  Damrell,  1878,  for  improvement  of  the  Chattahoochee  River,  from  its 
month  to  CoiuinbiiH,  224  miles,  by  formation  of  a  channel  100  feet  wide  and  4 
feet  deep  at  low  w»ter,  by  bbisting,  dredging,  removal  of  snags  and  logs,  and 
the  construction  of  wing  dams,  '73, 700;  '80, 1070;  '86, 200.     Original  estimate 
stated  as  $385,274,  '86,  1169;  '87,  1283. 
Surveys. 
Examination  between  West  Point  and  Franklin  ordered  bv  act  of  September  19, 
1890.    Made,  1890,  under  direction  of  Capt.  Price,  '91,  1757. 


CHEAT  RIVER9  W.  VA.— Improvement  of. 

Approprtattons* 

1890 $13, 000, '93,  2361. 

Engineers* 

Chief  ok  Engineers. 

Rcport8/89,  254;  '91,  291;  '92,  279. 
Engineers  in  Charge. 

Lient.  Col.  W.  E.  Merrill,  1888-'92.    Reports,  '89,  1905 ;  '91,  2361. 

Maj.  A.  Stickney,  1892-'—.    Report,  '92,  1991. 
Assistants. 

C.  E.  Rees.    Report,  '89,  1906. 

P.  Golay.    ReporU,  '91,  2361 ;  '92,  1991. 

Operations. 

1890-'91.  5,626  cubic  yards  of  rock  cleared  from  the  channel,  '91,  2361. 
1891-^92.  8,221  cnbic  yards  rook  blasted  and  removed  from  the  channel,  '92,  1991. 
Physical  Ciiaracteristics. 

Description  of  the  locality,  '89,  1905. 

Projects. 

By  Lient.  Col.  Merrill,  1889,  for  improvement  of  the  river  from  its  mouth  at  Point 
Marion  to  Rowlesburg,  W.  Va.,  a  distance  of  49  miles,  by  blasting  and  remov- 
ing rock  obstriictionti  to  give  a  rait  navigation,  at  an  estimated  cost  of  $13,000, 
'8§.  1906;  '91,  2361. 
Snrveys* 

Examination  ordered  by  act  of  August  11,1888.    Made,  1889,  under  direction  of 
Lieut.  Col.  Merrill,  '89,  1905. 


CHEBOrOABT  HARBOR,  IfllClI.— Improvement  or. 

(Continued  from  Vol.  II,  p.  120.) 

Approjiriatlons* 

im-'gr. $133,000 

1888 15,000, '88,  1960. 

Total 148,000 

List  of  appropriatiuns,  '92,  2449. 

Contracts* 

C.  E.  Mitchell,  for  dredging,  at  14.4  cents  per  cubic  yard,  '88,  1960. 

Eiifpineers* 

Chief  of  Enginbebs. 

Reports,  '88,  261;  '89,  309;  '90,  278;  '91,  348;  '92,  334. 
Enginv^er  in  Charge. 

Col.  O.  M.  Poo,  1883-'—.     Reports, '88,  1958;  '89,  2243;   '90,  2719;  '91,  2764; 
'92,  2448. 
Operations. 
1887-'88.  29,979  cubic  yards  of  material  dredged,  '88,  1959. 
1888-'89.  28,472  cubic  yards  of  material  dredged,  '89,  2244. 
1889-'90.  31,204  cubic  yards  of  material  dredged,  '90,  2720. 
189a-'92.  No  operations;  project  completed,  '91,  2764;  '92,  2448. 

8648 8 
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CHEBOYOAUT  harbor,  MICH.— continued. 

Projects. 

By  Capt.  Farqnhar,  1870,  for  improvement  of  the  harbor  by  dredging  a  channel  200 
feet  wide  and  14  feet  deep  from  the  mouth  of  the  river  to  Cheboygan  village, 
and  the  protection  of  the  channel  by  pile  piers  with  crib  pier  heads ;  estimated 
cost,  $395,000,  '71.  185, 186;  '80,  219;  '87,  2247. 

In  1885  Col.  Poe  reduced  the  estimate  for  the  present  project  to  $218,000,  *85,  2128; 
'87,  2248.  In  1888  Col.  Poe  proposed  the  continuation  of  the  15- foot  channel 
upstream  to  the  State  Road  Bridge.  The  present  project  therefore  proposes 
a  channel  15  feet  deep  and  200  feet  wide  from  the  15-foot  carve  in  the  Straits 
of  Mackinaw  to  the  hrst  bridge,  and  the  revetting  of  both  sides  of  the  channel 
outside  the  shore  line;  estimated  cost,  $218,000,  '88,  1959. 

Project  completed  in  1890,  at  a  cost  of  $129,648;  '91,  2720;  '92,  2448. 


€lIEESE<|irAKES  CREICK,  N.  J.— Improvement  ov. 

(Continued  from  Vol.  11,  p.  121.) 

Appropriations. 

1880-'«2 $40,000 

Engrineers. 

Chief  of  Engineers. 

Report,  '88,  73. 
Engineer  in  Charge. 
Capt.  G.  McC.  Derby,  1886.     Report,  '88,  661. 
Operations. 

l887-'88.  No  operations  for  lack  ol  funds,  '88,  661. 
Projects. 
By  Col.  Newton,  1879,  to  change  the  outlet  into  a  direction  at  right  angles  to  the 
beach  and  to  sustain  this  direction  by  parallel  jetties  to  strengthen  the  course 
of  the  stream  and  increase  the  depth  to  4  feet  mean  low  water;  entimated. 
cost,  $75,279,  '80,  525,527;  '82,  680.  Estimate  revised  in  1885  to  $90,000,  '85. 
743;  '87.  743. 


CHEHALIS  RIVER,  TFASM.— iMPROVEiiSNT  07. 

(See  also  Grays  Harbor,  Wash.) 

(Contihued  from  VoL  II,  p.  121.) 

Appropriations. 

18«2-'87..... $8,000 

1888 2,000,  '88,  2175. 

1890 3, 000, '90,  2986.  • 

Total 13,000 

List  of  appropriations,  '91,  3237. 

C^  All  1 1*  A.C  ta 

1889.  T.  S.  Tew,  for  hire  of  boat  and  snagging  outfit,  at  $31.67  per  day,  '89,  25Ga 
Engrineers. 

Chief  of  Kngineers. 

Reports,  '88,  302;  '89,  360;  '90,  323;  '91,  407;  '92,  382. 
Engineers  in  Charge. 
Maj.  T.  H.  Handbury,  1888-'90.     Reports,  '88,  2174 ;  '89,  2559. 
Capt.  T.  W.  Symons,  1890-'—.    Reports,  '90,  2984 ;  '91,  3236;  '92,  2726. 
Operations. 
1887-88.  353  snags  and  129  overhanging  trees  removed,  '88,  2175. 
1888-'89.  60  snags  and  5  overhanging  trees  removed,  '89,  2560. 
1889-'90.  56  snaga  cleared  from  the  channel,  '90,  2985. 
1890-'91.  60  snags  and  51  stninps  removed  from  the  channel  between  Montesftno 

and  Grays  Harbor,  '91,  3237. 
1891-92.  8  snags  cleared  from  tbe  channel,  '92,  2727. 
Projects. 
By  Capt.  Powell,  1882,  for  removal  of  uaags,  logs,  drift,  and  similar  obstnictionB 
between  Claqnato  and  the  mouth,  a  distance  of  70  miles,  giving  a  navigable 
channel  of  3  feet  for  two-thirds  of  the  year,  at  an  estimated  annual  coat  o± 
$8,000,  '82,  2687, 2688. 
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CHESTER  RIVER,  lUD.— Improvement  of,  at  Kent  Island  Narrows. 

(Continued  from  Vol.  11,  p.  124.) 

Appropriations* 

187(5-"79 $41,000 

1890 5, 000, '90,  954. 

1892 3,000,  '92,  971. 

Totel 49,000 

List  of  appropriations,  '88,  747. 
Contracts. 

1891.  National  Dredging  Company,  for  dredging,  at  10  cents  per  cubic  yard,  '91, 
1189. 
Enirineers* 

Chief  of  Engineers. 

Reports,  '89,  112;  '90,  102;  '93,  126;  '92,  126. 
Engineer  in  Charge. 

W.  F.  Smith,  U.  S.  agent,  1884-'—.    Reports,  '88,  747 ;  '90,  954 ;  '91. 1188 ;  '92. 970. 
Assistant. 
A.  Stierle.    Report,  '90.  955. 
Operations* 

1887-*'88.  No  operations.  '88.  747. 

1890-^1.  Excavation  of  channel  begun  under  contract,  '91,  1788. 
1891-'92.  20,061  cubic  yards  material  dredged,  '92.  971. 
Plans* 

By  Mr.  W.  F.  Smith,  1889,  for  excavation  of  a  channel,  from  Crampton  to  a  point 
one  mile  below  M  illington,  60  feet  wide  and  6  feet  deep  at  mean  low  water ;  esti- 
mated cost,  $12,750,  '90.  956. 
Projects* 

By  Lieut.  Col.  Craighill,  1874,  for  the  improvement  of  this  part  of  Chester  River, 
by  the  reopening  of  a  channel  formerly  existing  between  Chenter  River  and 
Eastern  Bay,  which  has  been  closed  by  a  solid  cHuseway,  under  the  author- 
ity of  the  State  of  Maryland;  estimated  cost,  $25,000,  '75,  ii,  64;  '85,  133. 
Project  completed,  at  a  cost  of  $25,000,  in  1878;  no  further  work  deemed 
necessary,  '85,  133. 
In  1889  Mr.  W.  F.  Smith  proposed  the  improvement  of  the  river,  between  Chester 
and  Jones  Landing,  by  excavation  of  a  channel  from  Crampton  to  a  point  one 
mile  below  Millington,  supposed  to  be  Jones  Landing,  a  distance  of  6^  miles, 
60  feet  wide  and  6  feet  deep  at  mean  low  water;  estimated  cost,  $12,750,  '90, 
956;  '91,  1186;  '92,  971. 
Surveys* 

Survey  between  Crampton  and  Jones  Landing  ordered  by  act  of  August  11,  1888. 
Made,  1889,  under  direction  of  Mr.  W.  F.  Smith,  '90,  956. 


CmCAOO  HARBOU,  ILl.*— Imi'uovement  or. 

(Continued  from  Vol.  II«  p.  125.) 

Appropriations* 

1833-'8?7 $1,804,005 

1888 200,000,  '88,  1888. 

18SI0 100;000,  '90,  2402. 

1892 72, 000, '92,  2239. 

Total 2,176,005 

Contracts* 

1888.  F.  R.  Crane,  for  dredging,  at  13i  cents  per  cubic  yard,  '89,  2112.  The  Fitz- 
Simons  &  Conuell  Company,  for  breakwater  const riiction,  at  a  total  of 
$118,117.87,  '89,  2112. 

1891.  Kimball  &  Cobb  Stone  Company,  for  superstructure  reconstruction,  at  a  total 
of  $85,335.38,  '91,  2599. 

Chief  of  Engineers. 

Reports,  '88,  247;  '89,  287;  '90,  257;  '91,  329,  426;  '92,  315. 

B0ARI>  of  EN(iINKERS. 

Convened  at  Chicago,  September  17,  1890,  by  S.  O.  No.  61,  to  report  upon  the 
establlKbment  of  harbor  lines  in  Chicago  Harbor.  Report^ '91,  2661.  (Col. 
Poo,  Maj.  Davis,  and  Capt.  Marshall.) 
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CHi€A«0  HARBOR,  I UL.— Continued. 

Enflftncers— Con  tin  Tied. 

Enginkkr  in  Chahgk. 
Capt.  W.  L.  Maraliall,  1888-*—.    Reports,  '88, 1886 ;  '89, 2110 :  '90, 2399 :  '91, 2596 : 
'92,  2237. 

Assistants. 
J.  C.  Almy.    Report,  '89,  2113. 

G.  A.  M.  Liljencrantz.    Reports,  '90,  2402;  '91,  2599;  '92,  2240. 
Operations. 

1887-'88.  95  linear  feet  of  concrete  superstructure  laid ;  400  linear  feet  of  snbBtrnc- 
ture  laid  in  extension  of  the  exterior  breakwater,  '88, 1887. 

188S-*89.  400  linear  feet  superstructure  built  over  outer  extremity  of  exterior 
breakwater;  substructure  of  exterior  breakwater  extended  408  feet;  4  cribis 
built  to  repair  gap  in  southerly  breakwater;  25,280  cubic  yards  material 
dredged, '89,  2110. 

1889-^90.  748  linear  feet  substructure  and  1,156  linear  feet  superstructure  built  at 
exterior  breakwater;  5  cribs  placed  in  southerly  breakwater  gap,  '90,  2399. 

1890-^91.  1,700  linear  feet  of  e.'ist  breakwater  superstructure  rebuilt,  '91,  2597. 

1891-92.  Superstructure  over  easterly  breakwater  completed;  superstructure  built 
over  north  pier  and  repairs  made  to  the  same,  '92,  2240. 
Projects. 

The  work  for  the  improvement  of  this  h.irbor  was  commenced  by  the  United  States 
under  its  tirst  a])propriation  in  1833  and  coutinned  at  irregular  intervals  to 
1864,  and  thereafter  more  regularly  to  1870,  at  which  latter  date  the  basis  of 
the  present  project  was  adopted.  Between  1833  and  1870  the  project  consisted 
in  the  formation  of  a  channel  of  entrance  to  month  of  river  between  two  piers 
extending  into  the  lake,  and  between  which  a  chauuei  of  about  14  feet  was 
obtained.  The  amouut  appro])riated  from  18.33-'69.  inclusive,  was  $446,005,  '76i, 
ii,  433;  '79,  1555.  Between  1870  and  1876  additional  extensions  were  made  to 
the  north  and  south  piers,  '70,  96;  '76,  ii,  426, 435.  In  1870  the  project  for  au 
outer  harbor  was  adopted,  contemplating  the  construction  of  an  ea'<terly  break- 
water 4,000  feet  long,  about  3,300  feet  from  the  shore,  and  a  southeasterly 
breakwater  about  3,000  feet  long,  the  protected  area  being  abont  455  acres,  of 
which  185  acres  were  reserved  for  piers  and  slips,  and  270  acres,  with  a  deptH 
dredged  to  16  feet,  for  harborage, '70,  101,124;  '76.  ii,485;  '79,  1555;  '86.  1702. 

In  1878  the  project  was  further  modified  by  an  additional  breakwater  abo  jt  5,400 
feet  long,  and  to  be  placed  north  and  east  of  the  harbor  entrance,  *79,  1561 ; 
'81,  2153,2162;  '86,  306.  The  amount  appropriated  /r«»m  l{S70-*86,  inclusive, 
was  $1,358,000,  and  in  1886  it  was  estinuitcd  that  $240,000  was  required  to  com- 
plete existing  project,  '86,  1703;  '87,  2113. 

In  1888  the  estimate  for  completion  of  existing  project,  including  superstructure 
construction  over  easterly  breakwater  in  the  outer  harbor,  completion  of 
exterior  breakwater  and  outer  bn.sin,  and  dredging  at  the  harbor  entrance. 
was  increased  to  $372,000,  '88,  1887;  '91,  2599. 
Surveys.  . 

Maps. 
'89,  2112;  '90,  2402;  '91,  2599;  '92,  Atlas,  104. 


€Hl€KAHOIfIIIVY  RIVER,  TA .—Improvement  of, 

(Continued  from  VoL  II,  p.  127.) 

Appropriations. 

1878-87 $19,000 

1888 2,500,  '88,  834. 

18t)0 2,500,  '90,  1080. 

1802 5,000,  '92,  1092. 

Total 29,000 

List  of  appropriations,  '88,  834;  '92,  1092. 
Contracts. 

1889.  American  Dredging  Company,  for  dredging,  at  14  cents  per  cubic  yard.  * 

1019. 
1891.  C.  T.  Caler,  for  dredging,  at  15J  cents  per  cubic  yiwd,  '91,  1300. 
Engriaieers. 

CUIEV  OF  ENCflNKKKS. 

Keporti»,  '88,  114;  '89,  132, 135;  '90.  119, 121;  '91,  149, 153;  '92,  151. 
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CHICK AHOMlIVr  RITER,  TA.-Oontiniied. 

Eniirineers— Continned. 
£MGiinEERS  IN  Charge. 
S.  T.  Abert,  U.  8.  agent,  1874-'91 .    Reports,  '88, 832 ;  '89. 1018 ;  '90, 1079, 1085, 1086. 
Capt.  G.  J.  Fiebe^er,  1891-'92.    Report,  '91,  1299, 1306. 
Lieut.  E.  Burr,  1892-'—.     Report,  '92,  1091. 
Assistant. 
J.  P.  White.    Report,  '91. 1306. 
Operations. 
l887-'88.  No  operations  for  lack  of  funds,  '88,  833. 
1888-'89.  10,321  ciii>ic  yards  material  dredged,  '89,  1019. 
1889-'90.  777  cubic  yards  material  dredged,  '90,  1079. 
1890-'91.  No  operations,  '91,  1299. 
1891-'92.  13,000  cubic  yards  material  dredged,  '92,  1092. 
PhyBicm]  Ctaantctertotics* 

Description  of  the  locality,  '90,  1085. 
Plans. 
By  Mr.  S.  T.  Abert,  1888,  for  improvement  of  the  creek  between  Windsor  Shades 
and  Ropes  Neck  by  removal  of  snags,  trees,  stumps,  and  similar  obstructions; 
estimated  cost,  $4,'000,  '90,  1089. 
In  1891  Capt.  Fiebeger  did  not  consider  the  river  between  Holly  Landing  and  Long 
Bridge  worthy  of  improvement,  '91,  1306. 
Projects. 
By  8.  T.  Abert,  1878,  for  improvement  of  Chickahominy  River  by  excavation  of  chan- 
nels 100  to  150  feet  wide  through  Binns,  Old  Fort,  and  Windsor  Shades  bars,  to 
a  depth  of  8  feet  at  low  wat<»r;  estimated  cost,  $15,000, '79,  619;  '80,  115. 
increased  in  1882  for  a  channel  through  the  bar  at  the  mouth  to  $18,000,  '82, 
1043.    Increased,  in  1885,  $1,000,  '85,  988.    In  1887  it  was  estimated  that  $10,000 
waa  required  to  complet/e  the  project,  '87,  947. 
By  S.  T.  Abert,  1890,  for  excavation  of  a  channel  from  100  to  150  feet  wide  and  at 
least  8  feet  deep  at  low  water  through  the  bar  at  the  mouth ;  estimated  cost, 
$7,500,  '91,  149, 1299. 
Surveys. 
Qrdere^l  by  act  of  August  11, 1888.    Made,  1889,  under  direction  of  Mr.  S.  T.  Abert, 

'90.  1086. 
Examination  from  Holly  Landing  to  Long  Bridge  ordered  by  act  of  September  19, 

1890.    Made,  1891,  under  direction  of  Lieut.  Fiebeger,  '91,  1306. 
Maps. 
•89, 1018. 


CHICKASAHAT  RITEB,  MISS.— Impboyemskt  or. 

Appropriations. 

1890 $5,000,  '91,  1792. 

1892 5,000,  '92,  1466. 

Total 10,000 

Enpfineers. 

Chikp  ov  Enoinbrrs. 

R^sports, '89,  193;  '91,  218;  '92,  211. 
Enginiser  in  Charge. 
Maj.  A.  N.  Damrell,  1888-'—.    Reports,  '89,  1463;  '91,  1791;  '92, 1456. 
Operations. 
1891-92.  6,000  overhanging  trees  felled  upon  the  banks,  and  6,000  logs  cleared, 
'92, 1456. 

Plans. 

By  Maj.  Damrell,  1889,  for  improvement  of  the  river  from  its  mouth  up  to  the  rail- 
road bridge  near  Shubuta,  by  removal  of  logs,  snags,  and  overhanging  trees, 
giving  a  3-foot  depth  at  low  water;  estimated  cost,  $30,000;  also,  for  a  chan- 
nel 2  feet  deep  and  65  feet  wide  from  Shubuta  up  to  Enterprise,  at  a  cost  of 
$100,000,  '89.  1465. 

Prolects. 

By  Ma^i.  Damrell,  1889,  to  secure  a  3-foot  navigable  channel  from  the  mouth  up  to 
the  railroad  bridge  near  Shubuta,  bv  removal  of  logs,  snags,  and  overhanging 
trees,  at  an  estimated  cost  of  $30,00C,  '89,  1465;  '91,  1791;  '92,  1456. 
Snrvejrs, 

Examination  ordered  by  act  of  August  11, 1888.  Made,  1889,  under  direction  of 
Maj.  Damrell,  '89, 1463. 
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€111 IVCOTE AGUE  BAT  TO  BELATFARE  BAT.— Ikproybmsmt  of 

INLAND   WATER  WAY   BETWEEN. 

(Coutimied  from  Vol.  II,  p.  128.) 
Appropriations* 

IK8t>-'87 $18,750 

1888 50,000,  '8^746. 

1890 50,000,  '90,932. 

1892 25, 000, '92,  965. 

Total 143,750 

Commerce. 

Auioiiiit  of,  luterested  in  the  improvement,  '88,  746;  '89,  893. 
Contracts. 

1889.  C.  McLean,  for  dredging,  at  21.9  cents  per  cubic  yard,  *89,  892. 

1890.  W.  H.  Virden.for  coustniction  of  three  bridges,  at  a  total  cost  of  $1,193, 
'90.  932. 

EnKriiieers. 
Chief  of  Kngineers. 

Reports, '88,  91;  '89,  106;  '90,  97;  '91,  123;  '92,  123. 
Engixker  in  Charge. 
W.  F.  Smith,  U.  S.  agent,  1885-'—.     Reports,  '88, 745;  '89, 892;  '90, 930;  '91, 1068, 
1171 ;  '92,  956. 
Assistant. 
A.  Stierle.    Reports,  '91,  1174;  '92,  962. 
Operations. 
18S7-'88.  No  operations.  '88,  745. 

1888-'89.  46,619  cubic  yards  material  dredged,  '89,  892. 
1889-90.  64,209  cubic  yards  material  dredged 
1890-91.  Excavation  of  cut  between  Assawoniiin  and  Indian  River  bays  completed, 

and  three  temporary  wooden  bridges  crert^jd,  '91,  1170. 
1891-'92.   l-^raws  placed  in  three  wooden  bridges,  '92,  957. 
Physical  Ciiaraeteristics. 
Description  of  the  country  through  which  the  proposed  canal  route  wonld  extend, 
•91,  1174. 
Plans. 

By  W.  F.  Smith,  1891,  for  excavation  of  a  canal  between  Rehoboth  and  Delaware 
bays,  at  an  estimated  cost  of,  (1)  bv  the  Lone  Creek  route,  $460,224 ;  (2)  by  the 
Burton  Cret'k  route,  4^692, 132 ;  (3)  by  tlie  Stockley  Creek  route,  $574,581,  '91, 1178, 
1179.     Stockley  Creek  route  eonsideretl  the  best,  '91,  1180. 

Projects. 

By  W.F.  Smith,  1885,  for  an  inland  navigation  between  Chincoteagae  and  Dela- 
ware bays,  a  distance  of  73  miles,  by  the  formation,  where  necessary,  of  m 
dredged  channel  70  feet  wide  and  6  feet  deep  at  mean  low  water;  estimated 
cost.  $350,000, '85,  897,879,904;  '91,  1169;  '92,  956. 
Surveys. 

Survey  for  canal  bct'Ween  Rehoboth  and  Delaware  bays.  Made,  1891,  under  direc- 
tion of  W.  F.  Smith,  '91,  1174. 


€HI1VC0TEA01JE  INLET,  TA.— Survey  op  brbakwatrr  at. 

Engrinecrs. 

Chief  op  Engineers. 

Reports, '89,  112;  '90,  102. 
Engineer  in  Charge. 

\V.  F.  Smith,  U.  S.  agent.      Report,  '90,  980. 

D.  C.  Hudson.    Report,  '90,  980. 
A.  Stierle.     Report,  '90,  982. 
Piiysical  Ciiaracterislics. 

Description  of  the  locality,  '90,  980. 

Plans. 

By  Mr.  W.  F.  Smith,  1890,  for  improvement  of  the  inlet  by  construction  of  1,200 
linear  feet  of  stone  breakwater  an«l    15,ir>0  linear  feet  of  jetty  at  Wallops 
Beach  and  Fishing  Point;  estimated  cost,  $3,782,688,  '90,  982*. 
Surveys. 

Survey  for  breakwater  ordered  by  act  of  August  11, 1888.    Made,  1890,  under  direc- 
tion of  Mr.  W.  F.  Smith,  '90,  981. 


RIVERS   AND   HARBORS.  119 

CHIPPEirA  RIVER,  HVCLUBIBTO   Tfil^I^OlT  BANKS,  ITIS.- 

Improvement  of. 

(Continued  from  Vol.  II,  pp.  129, 130.) 

ApproprlationA. 

1876-^87.  Chippewa  River $86,750 

1888.  Yellow  Banks 30,000 

1888.  Chippewa  River,  including  Yellow  Banks.. .  10, 000,  '88^  1546. 

1890 10, 000, '90,  2086. 

1892 5,000,  '92,  1836. 

Total :.  141,750 

List  of  appropriations,  '91,  2202;  '92,  1835. 

Commerce* 

Lumber  interests,  '89,  1796. 
Enffrineers. 

Chief  of  Enginkkijs. 
Reports, '88.  203;  '89,  236;  '90,  212;  '91,  270;  '92,  258. 

Enginrerb  in  Charge. 
MaJ.  C.J.  Allen,  187^^90.  Reports, '88.  1542;  '89,  1794. 
Maj.  W.  A.  Jones,  1890-^—.    Reports,  '90,  2084 ;  '91,  2201 ;  '92, 1833. 
Operations* 

1887-88.  Training  dam  at  £au  Claire  leveled  off  and  repaired ;  dam  at  Dark  Slough 
repaired  and  extended  95  feet;  brush  and  stone  dams  at  Five  Mile  Bluff,  Battle 
Island,  and  Dead  Lake  Cut-off,  and  jetties  at  mouth  of  river  repaired;  shore 
revetment  at  head  of  east  jetty  extended  150  feet;  repairs  to  revetment  at 
Yellow  Banks,  '88,  15-12-45. 

1888-'89.  1,305  linear  foet  of  win^  dam  built  at  Plum  Island  Flats ;  576  linear  feet  of 
dam  and  revetment  built  at  Battle  Island,  Dark  Slough,  and  Waconta  Island 
dams.  Repairs  to  existing  works ;  3,026  cubic  yards  stone  and  1,314  cubic  yards 
brush  used,  '89.  1795. 

1889-'90.  Repairs  to  east  and  west  Jetties  at  mouth  of  river;  90  cords  stone  and 
164  cords  brush  used,  '90.  2085. 

1890-'91.  No  operations,  '91,  2202. 

1891-'92.  Pile  boom  built  at  Dead  Lake  Cut-off;  Plum  Island  Flats  Dam  No.  2  built, 
and  foundation  courses  of  Dam  No.  3  laid,  '92,  1834. 
Projects. 

By  Maj.  P'arquhar,  1875,  for  improvement  of  Chippewa  River,  Wis.,  from  Ean  Claire 
to*  the  month,  by  dredging,  oonstrnction  of  wing  dams,  and  removal  of  obstruc- 
tions; estimated  coHt,  $189,892.50,  of  which  amount  $64,102.50  was  estimated 
as  the  cost  of  protecting  the  ''Yellow  Banks''  from  erosion,  '77,  574;  '80,  179. 

By  Maj.  Allen,  for  the  protection  of  about  26,000  linear  feet  of  river  bank  at  five 
pointH  below  Eau  Claire;  estimated  cost,  $96,000,  '83.  1442;  '86.  1489. 

In  1883  the  estimate  for  improvement  of  the  Chippewa  was  revised  by  omitting 
cost  of  work  at  Yellow  Banks  and  increasing  the  cost  of  the  remaining  work 
to  $132,476, '83,  1440;  '87,  1699.  From  1876  to  1886,  inclusive,  $116,750  was 
appropriated;  estimated  cost  of  completion  of  existing  project  in  1887,  $55,523, 
'87.  1701.  1702. 

In  1888  $45,552  was  entimated  as  required  for  completion  of  the  Chippewa  River 
improvement,  and  $66,000  for  completion  of  improvement  at  Yellow  Banks, 
making  a  total  for  completion  of  both  projects  of  $111,552,  '88»  1544-46. 
Increased  in  1889  to  $115,737.72,  '89,  1797;  '91,  2201. 


CHOCTAITHATCMEC;  RIVER.  FL. A.  ABTB  AL.A.— Impbotxment  OF. 

(Continued  from  Vol.  II,  p.  130.) 

Appropriations. 

1832-'87 $92,000 

1888 10,000,  '88.  1168. 

1890 12,500,  '90,1633. 

1892 12, 500, '92,  1411. 

Total 127.000 

List  of  appropriations,  '88,  1167;  '89.  1381;  '91. 17(T7. 
Commerce. 

Increase  in  cotton  shipments,  '89,  1382. 
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€HM:;TAlPrHA'r€H]&E  RITER,  FLA.  AND  ALA.-Continned. 

Contracts. 

M.  A.  Sweeney,  for  8nag-l>oat  coiiBtrQction,  at  $4,800,  '89,  1883. 
Enii^tneers. 
Chief  of  Enqinksrs. 

Reports,  '88,  153;  '89,  178,  185;  '90,  160;  '91.  201;  '92,  197. 
Engine KRs  in  Charob. 

Capt.  R.  L.  Hoxie,  1885-'89.     Report,  '88,  1166. 

Capt.  P.  M.  Price,  1889-'—.    Reports,  '89, 1380, 1423;  '90, 1631 ;  '91, 1707 ;  '92, 1408. 
Assistants. 

W.  A.  Gould.    Report,  '90.  1635. 

W.  G.  Williamson.     Report,  '89,  1425. 

J.  E.  Turtle.     Reports,  '91.  1708;  '92,  1410. 

Law  passed  by  Alabama  legislature  to  prohibit  the  driving  of  loose  logs  in  the 

Choctawhatehee  River,  within  the  State  of  Alabama,  '89,  13^. 
Operations. 
1887-^88.  5,772  logs  and  snags  removed  from  the  channel,  '88,  1168. 
1888-'89.  3,183  trees,  logs,  and  snags  removed  from  the  channel,  and  695  trees  from 

'    the  banks,  '89,  1382. 
1889-^90.  Removal  of  snags,  stumps,  and  channel  obstructions  continued,  '90, 1633. 
1890-'91.  Removal  of  snags  and  similar  obstructions  continued,  '91,  1708. 
1891-92.  2,142  snags  removed  from  the  channel,  and  386  trees  cleared  from  the 

banks,  '92,  1410. 
Plans. 
By  Capt.  Price,  1889,  for  excavation  of  a  channel  60  feet  wide  and  3  feet  deep 

between  Geneva  and  Newton,  by  dredging  shoals  and  removing  snags  aad 

logs;  estimated  cost,  $57,125,  '89, 1424. 
Projects. 
By  Col.  Simpson,  1872,  for  improvement  of  Choctawhatehee  River  from  its  month 

to  Geneva,  a  distance  of  212  miles,  by  removal  of  snags,  sunken  logs,  eto. ; 

estimated  cost,  $44,832,  '74,  896;  '81,  1194. 
By  Maj.  Damrell,  1880^  for  improvement  of  the  river  f^om  Geneva  to  Newton,  a 

distance  of  40  miles,  by  removal  of  obstructions  and  construction  of  3  locks 

and  dams ;  estimated  cost,  $78,500,  '80, 1081 ;  making  an  aggregate  of  $122,832 

for  the  improvement  of  the  river  from  its  mouth  to  Newton,  '86, 1177;  '87, 1272. 
Snrve^s. 
Examination  for  a  low- water  channel  from  Geneva  to  Newton  ordered  by  aec  of 

August  11, 1888.    Made,  1889,  under  direcUon  of  Capt.  Price,  '89,  1423. 


CHOPTAHTK  RIVER,  ]fID.--lMFRoyEMBNT  of. 

(Continued  from  Vol.  II,  p.  131.) 

Appropriations. 

1880^'87 $30,000 

1888 7,500,  '88,  749. 

1890 7,500,  '90,  939. 

1892 3, 000, '92.  972. 

Total 48,000 

List  of  appropriations,  '89,  901;  '91,  1190. 
Commerce. 

Value  of  the  improvement  to,  '88,  748. 
Contracts. 
1889.  American  Dredging  Company,  for  dredging,  at  15  cents  per  enbio  yard, 

•90,  938. 
1891.  C.  T.  Caler,  for  dredging,  at  14^  cents  per  cubic  yard,  '91.  1191. 
Enf^ineers. 
Chikf  of  Engineers. 

Report*, '88,  93;  '89,  110;  '90,  100;  '91.  127;  '92,  127. 
Engineer  in  Charge. 
W.  F.  Smith,  U.  S.  agent,  1885-'—.    Reports,  '88, 748 ;  '89, 900 ;  '90, 938 ;  '91, 1189 ; 
'92,  972. 
Operations. 
1887-^88.  45,220  cubic  yards  material  dredged  from  the  channel,  '88,  748. 
1888-'89.  No  operations,  '89,  901. 
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CIM^PTAWR  RITCR,  MB.— ContinnecL 

Operations — Continued. 
1889-'90.  Dredging  resumed,  '90,  938. 
1890-'91.  43,827  cobio  jards  material  dredged,  '91,  1189. 
1891-'92.  No  operations,  '92,  972. 
Projects. 
By  Lieut.  Col.  Craighill,  1880,  for  tbe  formation  of  a  dredged  channel,  75  feet  "v^ide 
and  8  feet  deep  at  mean  low  water,  between  Denton  and  Gainsborough.    Esti- 
mated cost,  $79,000,  '80,  636;  '87,  94;  '91,  1190;  '92,  972. 


CHRISTIANA  RIVER,  DEE..— (See  Wilmington  Harbor,  Del.) 


CHUCK ATUCK  CREEK,  TA.— Examination  ov. 
Eiiffrineers. 

CUIEF^  OF  ENGINBBRS. 

Report,  '89,  120. 
Enginkkk  in  Charge. 

Lieat.  G.  J.  Fiebeger.    Report,  '89,  966. 
Assistants. 
J.  Kiddle.     Report,  '89,  969. 
T.  I.  George.     Report,  '89,  970. 
Pfcysieal  Characteristics* 

Description  of  tlie  locality,  '89.  969. 
Plans. 
In  1888  Lieut.  Fiebeger  did  not  consider  that  the  present  or  prospective  demands 
of  commerce  warranted  any  improvement,  '89,  969. 
Survej^s. 

Examination  ordered  by  act  of  Angnst  11, 1888.    Made,  1888,  under  direction  of 
Lieut.  Fiebeger,  '89,  968. 


RIVER9  OREO.— Examination  op. 

Ennrtneers. 

Chirf  of  Enginrers. 

Report,  '89.  357. 
Engineer  in  Cuargb. 
Capt.  W.  Yonng.    Report,  '89,  2528. 
Piiysicai  Cliaracteristics. 

Description  of  the  locality,  '89,  2524. 
Piatis. 

In  1888  Capt.  Young  did  not  consider  the  river  worthy  of  improvement,  '89,  2524. 
Surveys. 
Examination  ordered  by  act  of  August  11, 1888.    Made,  1888,  under  direction  of 
Capt.  Young,  '89,  2523. 


CLARENDON  ANB  LOTTER  TFHITE  RIVERS,  ARK.— Survkt  to 

PRBVENT  INJURY  FROM  BACKWATER  FROM  THE  MISSISSIPPI  RlV£R. 

Engineers. 

Chief  of  Engineers. 

Reports,  '91,  257;  '92.  247, 1697. 
Engineers  in  Charge. 

Capt.  H.  S.  Taber.    Report,  '92,  1698, 1700. 

Col.  C.  B.  Comatock.     Report,  '92,  1704. 
Physical  Characteristics. 
D(>scription  of  the  locality,  '92,  1698. 

Plans. 

By  Col.  Comstock,  1892,  for  levee  construction,  5,100,000  cubic  yards,  from  Helena 
to  the  White  River,  at  an  eRtiiiiated  cost  of  $1,100,000,  '92,  1704. 

Surveys. 

tinrvey  ordered  by  act  of  September  19, 1890.     Made,  1892,  under  direction  of  Capt. 
Taber,  '92.  1700. 
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CLARKS  CREEK,  S*  €•— -Improyxmbnt  ov. 
(Continued  from  VoL  II,  p.  133.) 
Appropriations. 

1888 $2,500, '8a  129. 

1890 2,500, '90,  1204. 

1892 2,500, '92,  1207. 

Total 7,500 

Commerce. 

Prospective  commerce  of  the  creek,  '89,  1166. 

En^^ineers. 

Chiev  of  Engineers. 

Reports,  '88,  128;  '89,  151;  '90,  136;  '91,  172;  »92, 171. 
Engineer  in  Charge. 

Capt.  F.  V.  Abbot,  1888-'--.    Reports,  '89,  1164;  '90,  1203;  '91,  1453;  '92, 1206. 

A.  SSI  STA  NT 

R.  Whitford.    Reporw,  '89.  1165;  '90,  1204;  '91,  1454;  '92,  1207. 
Operations. 

1887-89.  No  operations, '88,  128;  '89,  1164. 

1889-'90.  1,063  trees  and  snags  and  12  cords  of  small  snags  removed  from  the  chan- 
nel, and  195  trees  and  35  conis  of  brush  removed  from  the  banks,  '90,  1204. 
1890-'91.  No  operations,  '91,  1453. 

1891-92.  4,396  snags  and  logs  and  394  cords  of  small  snags  removed  from  the  chan- 
nel, and  553  trees  cut  from  the  banks,  '92,  1207. 
Projects. 
By  Capt.  Bixby,  1887,  for  improvement  of  the  creek  by  removal  of  snags  and  lean- 
ing trees,  and  closing  the  northern  mouth  of  I^ynches  River;  estimated  coat, 
$7,500, '87,  nil ;  '89,1164;  '91,1453. 
Surveys. 
Maps. 
'90,  1204. 


CLARKSVIIjIiE  HARBOR,  lUO.— Examination  or. 

Enierineers. 

Chief  of  Engineers. 

Report,  '89,  231. 
Engineer  in  Charge. 
Capt.  E.  H.  Rutt'ner.    Report,  '89, 1722. 
Plans. 
By  Capt.  Rnffuer,  1889,  for  closing  the  chute  between  Clarksville  Island  and  the 
Illinois  shore  by  a  gravel  dam  1,0(K)  feet  lun^,  and  construction  of  a  wing  dam 
above  the  head  of  the  island  from  the  Illinois  shore,  in  such  a  direction  and  of 
such  a  length  as  will  serve  to  contine  the  channel  to  the  Missouri  shore;  esti- 
mated cost,  $25,000,  '89,  1724. 
Surveys. 
Examination  ordered  by  act  of  August  11, 1888.    Made,  1889,  under  direction  of 
Capt.  Ruffner,  '89,  1722. 


CIjEARITATER  RITER,  IDAHO.— Improvement  or. 

(Continued  from  Vol.  II,  p.  134.) 
Appropriations. 

l879-'87 $15,000 

Engineers. 

Chief  of  Engineers. 

Report,  '88,  306. 
Engineer  in  Charge. 

Maj.  W.  A.  Jones,  1885.    Report,  '88,  2189. 
Operations. 
1887-^88.  No  operations,  '88,  2189. 
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CLEARTFATER  RIV£R,  IDAHO— Continned. 

Projects. 

By  Mf\j.  Wilflon,  1878,  for  removal  of  rock  and  bowlders  from  Lewiston  to  mouth  of 
North  Fork,  forming  a  channel  60  to  75  feet  wide,  with  a  depth  of  4  to  5  feet  at 
low  water;  estimated  cost,  $34,424,  '79,  1816,1823;  '80,  240;  '87,  2523. 


CL.ETEE.AND  HARBOR,  OHIO.— Improvement  of. 

(Coutinned  from  Vol.  II,  p.  135.) 

Appropriations. 

1825-'^ $1,347,994.84 

1888 100,000.00,  '88.  2004. 

1890 75,000.00,  '90,  2780. 

1892 100, 000. 00, '92,  2505. 

Total 1,622.994.84 

List  of  appropriations,  '92,  2504. 
Commerce. 

Report  of  Jioard  of  Industry  upon  development  of  lake  commerce  and  necessity 
for  increased  harbor  facilities,  '88,  2008. 
tf^  on  tracts 

1888.  W.  m!  Pattisou,  for  drift  bolt*  and  spikes,  at  2*  cents  per  pound,  '89,  2323. 
Kelley  Island  Ijime  and  TrauHport  Company,  for  furnishing  and  placing  foun- 
dation stone,  at  $4.89 per  cord.  J.  B.  Donnelly,  for  furnishing  stone  and  timber, 
at  a  total  of  $65,268,  '89,  2324.     A.  Lacour,  for  iron,  at  a  total  of  $3,926,  '89, 2324. 

1890.  Kelley  Island  Lime  and  Transport  Company,  for  furnishing  stone,  at  $10,680, 
'91,  2857.  L.  P.  &.  J.  A.  Smith,  for  breakwater  extension,  at  a  total  of  $47,954, 
'91,  2857.  W.  M.  Pattison,  for  iron,  at  $3, 147,  '91,  2857.  Carkin,  Stickney  & 
Cram,  for  dredging,  at  25  cents  per  cubic  yard,  '91,  2859. 

Ensiaaeers. 

Chief  of  Enginkers. 
Reports, '88,  274,2005;  '89,  325;  '90,  294;  '91,  370;  '92,  349. 

ENGINEEK8  IN  ClIAUGK. 

Mai.  L.  C.  Overman,  1883-'92.    Reports,  '88.  2001, 2006;  '89,  2319;  '90,  2777;  '91, 

2853. 
Lieut.  Col.  J.  A.  Smith,  1892-'—.    Report,  '92,  2503. 

Operations. 

1887-88.  Foundation  of  1,200  linear  feet  of  breakwater  completed  by  the  dep(»sit 
of  4,620  cords  of  stone :  600  linear  feet  of  breakwater  parapet  and  superstruc- 
ture completed;  3,530  linear  feet  of  parapet  wall  built;  repairs  to  piers  and 
superstructure  by  hire<l  labor,  '88.  2002, 2003. 

1888-^89.  Superstrncture  placed  on 7  cribs  by  hired  labor;  7  cribs  placed  and  filled 
under  contract;  repairs  to  piers  and  breakwater  by  hired  labor,  '89,  2320, 
2321. 

1889-90.  550  linear  feet  of  breakwater  completed  under  contract;  repairs  to  piers 
by  hired  labor;  3,256  cnbio  yards  material  dredged,  '90,  2778. 

1890-^91.  13,300  cubic  yards  material  dredged  from  channel  between  the  piers  and 
from  breakwater  basin ;  extension  of  east  breakwater  begun,  '91,  2864. 

1891-92.  4,786  cubic  yards  material  dredged;  repairs  to  breakwater,  '92,  2503. 
Private  and  Corporate  TFori£. 

Dredging  by  city  of  Cleveland,  '90.  2778. 
Projects. 

History  of  projects  previous  to  1875,  '80.  2135;  '87,  2317. 

By  Board  of  Engineers,  1875,  improvement  of  Cleveland  Harbor  by  construction  of 
breakwater  on  west  side  of  mouth  of  Cuyahoga  River;  estimated  cost, 
$1,800,000,  '80, 2141,  2143;  '85,  2228.  Modification  by  Chief  of  Engineers,  '75, 
i,  303 ;'  '80,  2141.  Completed  in  1883,  at  a  cost  of  $800,000,  '85, 2228.  Modified  in 
1884,  by  Board  of  Engineers,  by  an  additional  breakwater  with  a  parapet; 
estimated  cost,  $500,000,  '85,  2235;  '87,  2317,2319.  Amount  required,  in  1888, 
for  completion  of  the  above  project,  including  the  appropriation  of  1888, 
$219,250. 

In  1888  Maj.  Overman  proposed  to  extend  the  lake  arm  of  the  east  breakwater,  as 
at  present  projected,  from  about  1,100  feet  to  3,500  feet  in  length,  then  incline 
towiird  the  shore  on  a  line  parallel  with  the  present  projected  breakwater,  and 
construct  2,000  linear  feet  of  breakwater,  making  a  total  of  5,500  linear  feet 
for  the  east  breakwater,  and  increasing  the  anchorage  space  bey ond  the  16-foot 
curve  from  75  to  200  acres.  Estimated  cost  «f  proposed  extension,  $300,000. 
Total,  in  1888,  for  completion  of  original  and  revised  project,  $519,250,  '88, 
2004,2006. 
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€LETELANB  HARBOR,  OHIO— Continned. 

Surveys* 

Maps. 
>88,  2006,2010;  '91,  2856. 


CL.IIVCH  RITER,  TEWW.— Improvkmient  of. 

(Continued  from  Vol.  11,  p.  137.) 
A  vvropriatlons. 

IS^Wiff $26,000 

ISS8 5,000, '88.  1609. 

18JK) 4,000/90,2132. 

I8i>2 4,000, '92,  1927. 

ToUl 39,000 

List  of  uppropriationa, '89.  1835;  '91,  2265. 
Enirtneersu 

OlllKF  OK  EnGINKKRS.  * 

Koport8,*8a  209:  '89,  244;  '90,  220;  '91.  281. 
Knoinrrks  in  Chargr. 
Ltout.  Col.  J.  \V.  Barlow,  1886-'92.    Reports,  '88,  1606;  '89,  1835;  '90.  2131;  '91, 

22H4 
lariit. bol.  H.  M.  Robert,  1892-'—.    Report,  '92,  1925. 

l«rirlNiHtloii. 

),<«^iAlAtiun  by  State  of  Tennessee  in  reference  to  "fisb  traps''  in  the  Clinch  River, 
*8a  HJ08. 
OfHTIltlOIIS. 

lSS7-*88.  540  cubic  yards  rock  and  gravel  excavated;  715  cubic  yards  riprap 
quarriiMl;  1,309  cubic  yards  of  dam  and  30  linear  feet  of  crib  work  built,  '88, 

l88H-'8iK  224  cubic  yards  rock  excavated;  1,160  cubic  yards  riprap  quarried;  889 

cubic  yards  riprap  dam  built,  '89,  18«%. 
188(^*90.  80  linear  feet  of  crib  dam  built ;  528  cubic  yards  stone  placed  in  dams,  and 

;j8  overhanging  trees  cut,  '90,  2132. 
18iK>-'91,  Removal  of  obstructions  and  dam  construction  continued,  '91,  2265. 
.  1891-92.  544  cubic  yards  rock  excavated,  and  875  cubic  yards  rock  used  in  construc- 
tion of  wing  dams  at  Llewellyn  and  Youngs  Island  shoals,  '92,  1926. 
Physical  Characteristics* 
Description  of  the  river,  '88,  1606. 

Projects. 

By  Maj.  McFarland,  1876,  for  obtaining  a  high-water  channel  of  from  1^  to  2  feet 
fi^m  the  mouth  to  Watkins  Ferry,  a  distance  of  145  miles,  bj'  construction  of 
wing  dams  and  removal  of  obstructions  for  230  miles ;  estimated  cost,  $26,400, 
•76.737;  '80,  1680. 

After  an  expenditure  of  $21,000,  the  estimate  was  increased  by  Maj.  King,  1885,  to 
$50,000,  '85,  1767;  '87,  1755, 1757;  '91,  2265. 


CIjOrTOIV  HARBOR,  CO IVIV.— Improvement  or. 

(Continued  from  VoLll,  p.  137.) 

Appropriations. 

1882 $3,000 

1890 3, 500, '90,  617. 

1892 2. 000, '92,  668. 

Total 8,500 

Eiiirineers. 

Chief  of  Engineers. 

Reports,  '88,  47;  '89,  59;  '90,  54 ;  '91.  66;  '92,  71. 
Engineer  in  Charge. 
Lieut.  Col.  D.  C.  Houston,  1886-'—.    Reports,  '88, 538 ;  '89, 669 ;  »90, 616 ;  '91. 759 ; 
'92.  667. 
Operations. 
1887-'90.  No  operations  for  lack  of  funds,  '88,  539;  '89.  669;  '90,  616. 
1S1K)-'91.  836  tons  of  riprap  granite  used  in  extension  of  the  dike,  '91,  760. 
1891-'92.  No  operations,  '92,  667. 


RIVERS  AND   HARBORS.  126 

CI^IHrTOli  UlAimOR,  conn.— Contlnaed. 

Physical  Characteristics. 

Description  of  the  harbor,  '88^  538. 

Prajects. 

By  MaJ.  Barlow,  1882,  for  closing  the  breach  by  a  riprap  stone  dike,  and  if  the 
desired  depth  was  not  restored  by  the  increased  tidal  flow,  to  dredge  channels 
100  feet  wide  and  6  feet  deep  at  mean  low  water  throngh  the  two  shoals;  esti- 
mated cost  of  dike,  $3,000,  or  of  dike  and  dredging,  $10,000,  '82,  630;  '86,  634; 
'87,596;  '92,667. 


• 


CUNTON  RIYEB,  MICH.— Impkovjsmbnt  ov. 

(Continued  from  Vol.  II,  p.  138.) 

Appropriations. 

1852-^87 $31,500 

1888 10,000,  '88,  1974. 

1890 10, 000, '90,  2744. 

1892....' 8,564/92,2478. 

Total 60,064 

Contracts. 

1888.  H  n  bbell  <&  Skeldon,  for  famishing  dredge  and  tng,  at  $6.45  per  hour,  '88, 1974. 

1889.  Hubbell  &  Skeldon,  for  revetment  construction  and  dredging,  at  a  total  of 
$9,756.16, '90,  2744. 

1891.  6.  Lockerbie,  for  dredging,  at  23i  cents  per  cubic  yard,  '91,  2789. 
Enyineers. 
Chief  of  Engineers. 

Reports,  '88,  265;  '89,  316;  '90,  286;  '91,  358;  '92,  341. 
Engineer  in  Charge. 
Col.  O.  M.  Poe,  1883-'—.    Reports,  '88,  1973;  '89,  2270;  '90,  2742;  '91.  2788; 
'92,  2477. 

Operations. 

1887-'88.  Dredging  of  channel  under  contract  begun,  '88,  1973. 

188^^89.  No  operations,  '89,  2271. 

1889-^90.  8,169  cubic  yards  material  dredged,  '90,  2743. 

1890-'91.  25,906  cubic  yards  of  material  dredged,  completing  the  removal  of  shoals 

at  Green  Fence,  Tets  and  Fortons  Bends,  and  Reimolds  Bar,  '91,  2788. 
1891-^92.  23,374  cubic  yards  material  dredged,  '92.  2477. 
Projects. 

By  Lieut.  Col.  Poe,  1885,  for  improvement  of  entrance  by  dredging  9,400  feet  of 

channel  100  feet  wide  and  10  feet  deep,  and  construction  of  3,280  linear  feet 

of  pile  revetment  and  repairs  to  pile  crib ;  estimated  cost,  $32,926,  '85,  2193, 

2195;  '86,325;  '91,2788. 


COAIV JOK  BAY,  If.  €.—(866  Cubrituck  Sound,-  Coaitjok  Bay,  and  North 

RiVKR  Bar.) 


COASTER  HARBOR  ISL.AIVD,  R.  T.— Improvement  at. 

AppropriAtio  ns. 

1890 $5,500, '91,  719. 

Engrtneers. 

Chief  of  Engineers. 

Reports,  '89,  56;  '90,  51;  '91,  57;  '92,  60. 
Engineers  in  Charge. 
Maj.  W.  R.  Livermore,  1888-'92.    Reports,  '90.  590, 591;  '91,  718. 
Capt.  W.  H.  Bixby,  1892-'—.    Report,  '92,  624. 
Operations. 
18iK)-'91.  31,281  cubic  yards  material  dredged,  '91,  718. 

1891-92.  Work  of  cutting  through  the  causeway  and  erecting  bfidges  begun, 
'92,  625. 


126  INDEX   OP 

COASTER  HARBOR  ISLAND,  R.  I.--CoDtmaedL 

Projects. 

By  Maj.Livermore,  1889,  for  dredging  the  oove,  and  for  making  two  additional 
openings  in  the  caaseway,  spann^  by  wooden  bridges ;  estimated  cost,  $5,500| 
'90,  591. 
Surveys. 
Survey  ordered  by  act  of  August  11, 1888.    Made,  1889,  under  direction  of  Maj. 
Livermore,  '90, 591. 


• 


COCHECO  RIVER,  BT.  H.— Improvement  or. 

(Continued  Irom  Vol.  II,  p.  139.) 

Appropriattons. 

l©6-'87 $161,000 

1888 9,000/88,  397. 

1^ 25, 000, '90,  453. 

1^ 15,000/92,530. 

Total 210,000 

List  of  appropriation 8,  '88,  396. 
Commerce. 

Decrease  in  freight  charges  resulting  from  the  improvement,  '90,  453, 475. 
Contracts. 

1889.  Thomas  Symonds,  for  dredging,  at  45  cents  per  cubic  yard,  '89,  542. 

1890.  C.  U.  Souther,  for  dredging,  at  39^  cents  per  cubic  yard  for  soft  and  $1.36  for 
hard  material,  '91,  608. 

Fnnrineers. 
Chief  of  Engineers. 

Reports, '88,  20;  '89,  30, 32, '90.  25,26;  '91,  31;  '92,  37. 
Engineers  in  Charge. 
Liout.Col.J.A.Siiiith,  1886-'92.   Reports, '88, 396 ;  '89,542;  '90,453,475;  '91,607. 
Lieut.  Col.  P.  C.  Hains,  1892-'—.    Report,  '92,  529. 
Assistant. 

F.  S.  Burrowes.     Report,  '90,  477. 
Operations. 
1887-'88.  738  cubic  yards  solid  rock  and  .">30  cubic  yards  bowlders  removed,  *88, 396. 
1887-89.  672  cubic  yards  clay  dredged  and  4,780  cubic  yards  clay  removed,  '89,  542. 
18.s9-'90.  No  operations ;  project  completed,  '90,  453. 
1890-'91.  No  operations,  '91,  607. 

1891-92.  Channel  dredged  to  7  feet  depth  at  mean  low  tide  at  Dover  and  at  Glement« 
Wharf,  '92,  530. 
Physical  Characteristics. 

Description  of  the  locality,  '90,  475. 
Projects. 
In  1836-'37  $10,000  was  appropriated  for  the  Improvement  of  the  Cocheoo  Branch 
of  the  Piscataqua  River.    The  project  of  1870  proposed  the  formation,  by  rock 
removal  and  dredging,  of  a  channel  40  feet  wide  and  4  feet  deep  at  mean  low 
water  through  the  Lower  Narrows  and  up  to  the  packet  lauding  in  Dover, 
•71,  857;  '72,  939;  '76.  i,  164.    This  work  was  accomplished  in  1879  under 
aggregate  appropriations  of  $95,000,  '79,261:  '83,  427;  '86,  549. 
In  1882  the  project  wae  ameuded  so  as  to  provide  for  a  cut-off  channel  through 
Alleys  Point  and  widening  to  60  feet  and  deepening  to  5  feet  through  Trickeys 
and  Clements  Point  shoals ;  estimatiMl  coHt,  $28,000,  '83,  427. 
This  work  having  been  accomplished  iu  1883,  Col.  Blunt  proposed,  in  1884-85,  to 
widen  to  50  feet  and  dee[)en  to  5  feet  mean  low  water  all  parts  of  the  chan- 
nel with  less  dinuMisions,  from  Clements  Point  to  the  packet  lauding,  at  an 
estimated  cost  of  $47,000,  '84,  471;  '85,  475;  '87,  466.    Project  completed  in 
1889,  '89,  542. 
After  examination  and  survey  in  1889,  Lieut.  Col.  Smith  proposed  to  obtain  a  chan- 
nel depth  of  7  feet,  increased  to  74^  when  passing  over  rock,  with  a  minimum 
width  of  50  fert  in  rock,  and  60  feet  where  the  material  is  less  expensive  to 
remove;  estimated  cost, $175,000,  '90,  477;  '91,  607;  '92,  530. 
Surveys. 
C)rdered  by  act  of  August  11,  1888.    Made,  1889,  under  direction  of  Lieut.  Col. 
Smith,  '90,  475. 
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COHABTSET  CREEK,  N.  J.— Improvement  of. 

(Continned  from  Vol.  II,  p.  141.) 
Appropriations. 

1873-^82 $36,000 

EuK^iiieers. 

Chief  of  Engineers. 

Report,  '88,  84. 
Engineer  en  Charge. 
Lieut.  Col.  H.  M.  Robert,  1885.    Report,  '88,  714. 
Operations* 

1887-^88.  No  operations,  '88,  714. 
Projects. 
By  Lieut.  CoL  Kurtz,  1872,  for  dredging  channel  130  feet  wide  and  4  feet  deep  from 
lower  steamboat  landing  to  Broad  Street  Bridge,  and  3  feet  deep  to  Nail  Works 
Bridge;  eHtimated  cost,  $30,000, '73,  889. 
Modified.  1879,  by  Col.  Macomb,  to  make  the  channel  80  feet  wide  and  from  5  to  7 

feet  deep,  '79,  69,  415;  estimate  increased  to  $41,000,  '80.  591. 
In  1881-82  operations  were  suspended  pending  the  action  of  the  city  of  Biidgeton. 


COH  ASSET  HARBOR,  HI  ASS.— Examination  or. 

Ennrin^ers. 

Chief  of  Engineers. 

Report,  '89,  43. 
Engineer  in  Charge. 
Lieut.  Col.  S.  M.  Mansfield.     Report,  '89,  595. 
Plans. 
In  1888  Lieut.  Col.  Mansfield  did  not  consider  the  expenditure  of  $20,000,  the  cost 
of  dredging  an  improved  channel  1  mile  long,  50  feet  wide  and  10  feet  deep  at 
mean  low  water,  warranted  by  the  commercial  necessities  of  the  harbor,  '89, 
595, 596. 

Surveys. 

Examination  ordered  by  act  of  August  11, 1888.    Made,  1888,  under  direction  of 
Lieut.  Mansfield,  '89,  595. 


COL.ORADO  RITER,  TEX.  ANB  ARIZ.— Impsoyement  of. 

(Continued  from  VoL  II,  p.  142.) 

Appropriations. 

im $25,000 

1890 10,000 

Total 35,000 

Eng'Ineers. 

Chief  of  Engineers. 

Reports,  '89,  348;  '91,  235,393. 
Engineers  in  Charge. 
Lieut.  Col.  W.  H.  H.  Benyaurd,  1888-^91.    Reports,  '89,  2481;  '91,  2974. 
Maj.  C.  J.  Allen.    Report,  '91,  1939. 
Ptaysical  Characteristics. 

Description  of  the  river,  '91,  1939, 2975. 
Plans. 
In  1888  Lieut.  Col.  Benyaurd  considered  that  the  cost  of  an  improvement  between 
Cnmp  Mojave  and  El  Dorado  Canyon  would  be  greatly  in  excess  of  any  benefit 
to  be  derived  therefrom,  '89,  2482. 
In  1890  Lieut.  Col.  Benyaurd  reported  the  river  as  unworthy  of  improvement,  '91, 

2976. 
In  1891  Maj.  Allen  did  not  consider  an  improvement  at  the  mouth  of  the  river  a 
necessity,  '91,  1940. 
Snrvc;^s. 
Examination  between  Camp  Mojave  and  El  Dorado  Canyon,  Ariz.,  ordered  by  aot 
of  August  11, 1888.     Made,  1888,  under  direction  of  Lieut.  Col.  Benyaurd,  '89, 
2481. 
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COI.OBADO  RIYJEK,  T^X.  ANB  ARIZ.— Continued. 

Surveys — Continued. 
Examination  ordered  by  act  of  September  19, 1890.    Made,  1890,  ander  direction 

of  Lieut.  Col.  Benyaurd,  '91,  2974. 
Examination  for  removal  of  raft  at  the  mouth  ordered  by  act  of  September  19, 

1890.    Made,  1891,  under  direction  of  Maj.  Allen,  '91,  1936. 


COLVIVIBIA  RIVER,  CliARRS  FaRK.— Examination  of. 

Enirineeinu 

Chikf  of  Enginbsrs. 

Report,  '91,  409. 
Engineer  in  Charge. 

Capt.  T.  W.  SymoDs.    Report,  '91,  3250. 

Wm.  Cuthbert.     Report,  '91,  3254. 
Physical  Characteristics* 

Description  of  the  locality,  '91,  3250. 

Plans* 

In  1891  Capt.  Synions  did  not  consider  the  river,  from  the  international  boundary 
line  to  the  month  of  the  Big  Blackfoot  River,  worthy  of  improvement,  '91, 3254. 
Surreys* 
Examination  ordered  by  act  of  September  19,  1890.    Made,  1891,  under  direction 
of  Capt.  Symons,  '91,  3250. 


COIiUmiBIA    RIT£R9  ^WASH.— Survey  for  ship  channel  from  the 

mouth  of  the  Willamette  to  Vancouver. 

Evglvieers* 

Chief  of  Engineers. 

Reports,  '91.  421 ;  '92,  395. 
Engineer  in  Charge. 

Maj .  T.  H.  Hnndbiiry,  1890.    Report,  *92,  2865, 2866. 
Physical  Characteristics* 
Description  of  the  locality,  '92,  2866. 

Plans* 

By  Maj.  Handbury,  1891,  for  diversion  of  the  current  which  passes  behind  Hayden 
Island  into  the  main  channel  of  the  Columbia  River  so  as  to  scour  away  the 
shoal  now  existing  along  the  northern  side  of  the  island,  which  obstructs  navi- 
gation for  deep-sea  vessels.    This  to  be  accomplished  by  closing  the  chute 
behind  Hayden  Island  by  a  dam  3,000  feet  in  length;  estimated  cost,  $33,000, 
'92, 2868. 
Sarveys* 
Survev  ordered  by  act  of  September  19, 1890.    Made,  1891,  under  direction  of  M^j. 
Handbury,  '92,  2866. 


cei^lJMBIA  RITER  AT  THE  DAI^I^ES,  OREO.— Improvebcemt  of. 

(Continued  from  VoL  II,  p.  146.) 

Engineers. 

Chief  of  Engineers. 

Report,  '90.  3028. 
Board  of  Engineers. 
Convened  at  Portland,  Oreg.,  August  21, 1888,  to  report  ui>on  project  for  overoom- 
ing  obstructions  to  navigation  in  the  Columbia  River  at  the  Dalles  and  Celilo 
Falls,  and  at  Three  and  Ten  Mile  Rapids.    Report,  '90,  3030.    (CoU-Mend^ 
and  Craighill  and  Maj.  Post.) 
Assistant 
Lieut.  E/Biirr.    Report^  '90,  3044. 


COLITHBIA  BIVEB  AT  THE  DALLES,  OREO.-Coii«tiD«d. 

Plans. 

B;  Board  of  EnKineera,  1889.  for  remOTing  boat*  from  tha  river  »t  the  foot  of 
Dalles  Rapids  and  retiimiag  tliem  to  the  rirer  at  the  head  of  Celilo  FallB  by 
niejws  of  hjdnalio  lifts,  one  at  each  teTminoa,  traDsporting  them  over  the 
jn term edi ate  dlitaute  of  8  milea  on  a  TAiliraf ;  also,  impioTement  of  Thi«o- 
Ulle  Rapid;  eitimatod  coat,  «3,S7S,366,  with  an  aimiial  oott  of  t80,000  for 
maintonanoe,  '90,  8013. 


I 


CejLVMBIA  RITER  (rPPER),  ITASH.— Iupkotuomt  OT. 

A  p  p  ro  piiBlion  a. 

1890 «70. 000, '91,  3220. 

JEnKineeni. 
Chief  of  Enqineers. 
TieportA,  '89,  364;  '90,  329;  '91.  406;  '92,  SSI. 

EKOINEEHfl  IN  CHAEOB. 

Mai.  W.A.Joaos,  1888-'90.  Report,  ;90,  3066,  3069. 
H^.  T.  H,  Haudbary,  1890-91.  Beport,  '90.  3066. 
,  Capt.  T.  W.  Symoiu,  1891-"—.    Reporta,  ■»!,  3223;  -92.  8711 

AeSIBTANTa. 

J.  C.  EDsign,     Report,  '90,  3067. 
J.O.Holcomhe.    Reports, '91,  3230;  '92.2718. 
Operations. 
1890-'91.  Rock  removal  begnn  at  PriMt  and  Cabiaot  Raplda;  U  rlngbolta  aod  6 

buoys  placed  at  Priest  Rapids,  '91,  3230. 
1S9I-W.  13,199  onbio  yards  rock  blasted  and  removed  at  Cabinet  Rapids;  1,394 
oubio  yards  rock  Toraoved  at  Rock  Island  Rapids,  '92,  2717. 
Physical  CbaracterlsUcs. 
Ueaoription  of  tbs  looality,  '90^  3069. 


By  Mi^.  Jones.  1890,  for  oponinsto  navigation  the  reaoh  of  river  Inclndiag  Priest, 
Cabinet,  and  Rock  Inland  Rapids,  by  means  of  aailliary  water  power,  at  an 
estimated  cost  of  9138,000,  with  st«am  plant  at  an  estimated  oosl  of  $151,000, 
'90,  3071,  3076. 
ProJecCs. 

By  Capt.  Symons,  1890,  for  improvement  of  the  river  at  Rock  Island,  Cabinet,  and 
Priest  Rapids,  by  removal  of  rock  and  putting  in  at  all  locations,  where  they 
wonld  be  convenient,  iron  post«  and  ring  bolts  to  which  ascending  boats  could 
niBkB  fnst  ttipir  lines  and  wind  thetniwlves  np  over  the  rapids  bv  means  of 
ll..iir«Lfinnui.i,Btauai  uatiumtud  cut,  *55i>,«K),  '91,  3224-2.'-;  '92,  271G. 
Snrvej'it. 

Survey  iietnieen  Wallnln  and  the  British  line  ordered  by  act  of  August  11,  1888. 
Made,  1889,  under  direction  uf  MilJ,  Hnndbury,  '89,  3066. 

Snrvey  from  Che  head  of  iiuck  Island  R.ipida  to  the  international  boundary  line. 
Miide,  1801,  undor  dirL-ctioii  of  Citi-t.  S.vmons,  '91,  3232. 


IB) .^^^ snake:   rivers,  oreg.  and 

Vol.  IJ,  p.  143.) 
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Cei^UmLBIA   (UPPER)    AND    SNAKi:    RITfiRS,    OREO.   AND 

IVASH*— Continued. 

Enfftneers. 

Chief  of  Engineers. 

Reports,  '88.  905;  '89,  363;  '90,  322;  '91,  406;  '92,  330. 
Engineers  in  Charge. 
Maj.  W.  A.  Jones,  1834-'90.    Reports,  '88.  2188;  '89,  2584. 
Capt.  T.  W.  S^-mons,  1890-'—.    Reports,  '90,  2981;  '91.  3210;  '92,  2709,  2731. 
Assistants. 
W.  H.  Wood.    Report,  '92,  2712. 
W.  Cnthbert.    Report,  '92,  2723. 
Operations* 
History  of  operations,  '89, 2585 ;  '91,  3218. 
1887-'88.  No  operations,  '88,  2188. 
1888-'89.  2,385  cubic  yards  rock  removed,  '89.  2584. 
1889-'90.  No  operations,  '90,  2982. 

1890-'91.  Construction  of  i^iil  scow  and  preparation  of  plant,  '91,  3211. 
1891-92.  293  cubic  yards  bed  rock  and  bowlders  removed  from  chaunel  bet^reen 
Riparia  and  Lewiston,  '92,  2710. 
Physical  Characteristics* 

Principal  rapids  between  Celilo  and  Lewiston,  with  fall  and  slope,  '91,  3214. 
Projects. 
Previous  to  the  adoption  jof  the  project  of  1877  efforts  were  directed  to  the  remQval 
of  rocks  at  rapids  on  the  Upper  Columbia  below  the  mouth  of  Snake  River, 
'77, 1044;  '80,  2294.     The  project  of  1877  proposed  the  removal  of  rock  at 
rapids  so  as  to  give  channel  depths  of  5^  feet  on  the  Columbia  and  4|  feet  on 
the  Snake  River,  between  Celilo  on  the  former  and  Lewiston  on  the  latter,  a 
distance  of  266  miles;  estimated  cost,  $132,000,  '77,  1045;  '82,  2040;  '86,  359; 
'87,  2520. 
By  Capt.  Symons,  1892,  for  dike  construction  at  Wild  Goose  Island,  Diamond  Cross- 
ing, and  Log  Cabin  Rapids,  with  removal  of  bowlders;  estimated  cost,  $29,226, 
'92.  2715. 
Surveys* 
Survey  of  the  Columbia  River  from  the  international  boundary  line  to  the  head  of 
Rock  Island  Rapids.    Made,  1892,  under  direction  of  Capt.  Symons,  '92,  2721. 


COLITIUBIA  RITER«  OREO*— Improvement  of  the  Cascades. 

(Continued  from  Vol.  II,  p.  144.) 

Appropriations. 

1876-'«7 $1,142,500 

1888 300, 000, '88,  2164. 

1890 435, 000, '90.  3054. 

1892 326, 250, '92,  2822. 

Total 2,203,750 

List  of  appropriations,  '91,  3332;  '92,  2822. 
Contracts*  ' 

1889.  F.  G.  Canel,  for  granite  dimension  stone,  at  $1.35  per  cubic  yard,  '89,  2544. 
Eng^ineers* 
Chief  op  Engineers. 

Reports, '88.  301;  '89,  359,2557;  '90.  326;  '91,  414;  '92,  388. 
Board  of  Enginekrs. 
Convened  at  Washington,  D.  C,  February  24, 1888,  by  S.  O.  No.  7,  to  consider  and 
report  upon  plan  submitted  by  Capt.  Powell  for  lock  construction  at  the  Cas- 
cades.   Report,  '88,  2170.    (Col.  Craighill,  Lieut.  Col.  Gillespie,  aud  M^.  Post. ) 
Convened  at  Portland,  Greg.,  August  24,  by  S.  G.  No.  28,  to  consider  and  report 
upon  modifications  in  existing  project  proposed  by  Maj.  Handbury.    Report, 
'89,  2558.     (Cols.  Mendell  and  CraighUl  and  Maj.  Post.) 
Engineer  in  Charge. 
Maj .  T.  H.  Handbury,  1888-'—.    Reports,  '88. 2161 ;  '89, 2543, 2551 ;  '90.  3052 :   93L 
3328;  '92.  2819. 
Assistants. 
Lieut.  E.  Burr.    Reports,  '88.  2165;  '89,  2547;  '90,  3054;  '91,  8332. 
Lieut.  H.  Taylor.    Report,  '92,  2823. 
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.  GOIiVMBIA  RITER,  OREO.-€ontmiied« 

Operations. 

SB87- 88.  22,645  oabio  yards  material  exoavated  from  canal  priam  and  caisson  cham- 
ber; 12,865  cubic  yards  material  used  in  grading;  130  feet  of  wing  wall  com- 
?leted;  excavation  of  lock  chamber  completed  and  concrete  foundation  laid: 
,321  cubic  yards  rubble  used  in  paving  slopes  of  upper  canal  entrance;  132 
cubic  yards  stone  quarried,  '88,  2165-68. 
1888-'89.  96,981  cubic  yards  bed  rock  and  15,698  cubic  yards  gravel  excavated; 


1889-- 

1,636  cubic  vards  concrete  made  and  laid;  pivot  stones  placed;  construction  of 
tail-bay  walls  begun ;  335  cubic  yards  basalt  stone  quarried,  '90,  3053. 

1890-'91.  8,711  cubic  yards  of  dimension  stone,  12,520  cubic  yards  of  dimension 
basalt,  and  42,988  cubic  feet  of  faced  basalt  cut ;  1,544  cubic  feet  of  stone  laid 
in  lock  walls;  260  cubic  yards  stone  laid  in  canal  walls;  9,614  cubic  yards  of 
concrete  made  and  placed^  2,085  cubic  yards  bed  rock  ana  4,443  cubic  yards 
gravel  and  sand  excavated  m  preparation  of  lock  masonry  foundations;  repairs 
to  plant,  '91,  3329, 3330. 

1891-92.  81,320  cubic  feet  dimension  granite,  basalt,  basalt-face  stone,  and  dimen- 
sion stone  cut;  604  cubic  yards  rubble  quarried;  2,988  cubic  yards  stone  laid 
in  lock  walls;  260  cubic  yards  stone  laid  in  canal  walls;  17,899  cubic  yards 
concrete  made  aud  laid;  8,033  cubic  yards  material  excavated  and  used  for 
filling  in  behind  walls;  21,214  cubic  yards  masonry  used  in  construction  of 
north  abutment  of  lower  look  and  guard  gates,  and  south  wall  of  lock  cham- 
ber, '92,  2824. 
Projects. 

The  project  of  1887  proposed  the  improvement  of  the  Cascades  by  a  canal  on  the 
Oregon  side  about  7,200  feet  long,  with  2  locks  300  feet  long  and  50  feet  wide, 
having  a  low- water  depth  of  8  feet  over  the  miter  sllTs;  estimated  cost, 
$1,544,545, '77,  1047;  '78,  1033. 

In  1878  the  width  of  the  locks  was  increased  to  70  feet,  '78, 1336;  and  the  estimated 
cost  of  the  work  to  $1,753,867, '78,  1337;  '80,  2301.  Dimensions  of  canal, 
'79,  1849. 

The  Board  of  Engineers  of  1879  recommended  the  improvement  of  the  low-water 
navigation  through  the  reefs  below  the  canal  before  the  commencement  of  the 
construction  of  the  lock  masonry,  '80,  2307, 2314;  '81.  2571. 

In  1880  the  project  was  modiAed  by  the  Board  of  Engineers  to  provide  for  a  navi- 
gation from  low  water  to  a  stage  20  feet  above;  the  construction  of  a  Bin;;le 
lock  near  the  foot  of  the  rapids  462  feet  long,  90  feet  wide,  and  with  a  lift  of 
24  feet,  the  gates  to  be  70  feet  wide;  canal  prism  about  3,0<X)  feet  long,  90  feet 
wide  at  the  bottom,  and  8  feet  deep,  '81,  327, 2564, 2576. 

In  1882,  to  provide  for  modifications  of  project  and  improvement  of  channel  below 
canal,  a  revision  of  estimates  was  made,  '81,  321. 

Amount  appropriated  from  1876  to  1882. ..     $805, 000. 00  >  .g^  oge? 

Amount  require^  to  complete  project.'... .  1, 655, 397. 31  j       '  ^oo/. 

Total 2, 460, 397. 31, '83,  2043. 

In  1885  it  was  proposed  to  make  the  widths  of  the  gates  equal  to  width  of  lock, 
'85,  2429.  Increased  width  of  90  feet  approved  by  Board  of' Engineers  in  1886, 
'86, 1945. 

Total  amount  appropriated  to  1886,  $1,142,500,  '86,  1945.  Amount  required  to 
complete  project,  $1,100,000,  '86, 359. 

In  1887  a  revision  of  the  estimates  made  the  total  estimated  cost  of  the  work 
$2,992,500,  '87,  2477, 2480. 

In  1888  the  Board  of  Engineers,  to  which  Capt.  Powell's  plan  for  lock  construction 
at  the  Cascades  was  submitted,  considered  that  the  project  for  the  construc- 
tion of  the  Cascades  Canal  should  at  present  be  limited  to  providing  for  navi- 
gation up  to  a  stage  of  20  feet  above  low  water,  giving  practically  an  all-year- 
round  navigation,  the  location  and  dimensions  of  the  lock  to  remain  as  pro- 
posed by  the  Board  of  1880,  and  the  upper  guard  gate  of  the  lock  to  be  omitted ; 
width  of  canal  above  the  lock  to  be  increased  to  250  feet,  and  below  to  140  feet, 
'88,  2170-74. 

In  1888  iron  was  substituted  for  wood  in  the  construction  of  the  lock  gates,  '89,  2558. 

In  1890,  after  completing  the  details  in  the  project  for  the  lock  and  upper  guard 
gates  at  the  Cascades,  Maj.  Hand  bury  estimated  the  cost  of  completing  the 
project  at  $1,745,516,  '91,  3346, 3361. 
Sarreys. 

Maps. 
'89,  2550. 
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COLUMBIA  RIVER  (liOHnBR),  OREO.— Willambtt£  and  Columbia 

RIVERS  BELOW  PORTLAND,   EXCEPT  COLUMBIA  RiYER  AT  ITS  MOUTB. 

(Continued  from  Vol.  II,  p.  146.) 

Appropriations. 

1866-'87,  Lower  Willamette  and  Colambia  rivers $680, 365 

1882~'87,  ganging  Lower  Colnmbia  and  ite  tribntai^es.  2, 500 

1888 :...  2, 500, '89,  2177. 

1888 - 100, 000, '88,  2187. 

1890 r  100, 000, '90.  3061. 

1892 160, 000, '92,  2833. 

Total 1,035,365 

List  of  appropriations,  '88,  2575;  '91.  3366. 
Commerce. 

List  of  steamers  plying  on  the  Upper  and  Lower  Willamette,  Colnmbia,  and  Cow- 
litz rivers,  '92,  2835. 
Contracts. 

1887.  J.  F.  Steffen,  for  construotion  of  snag  boat,  at  $19,560,  '88,  2186. 

1891.  Hoffman  &  Bates,  for  construction  of  low-water  brush  and  rock  dam,  at  a 
total  of  $27,274,  '92,  2834. 
Engineers. 

Chief  of  Engineers. 
Reports,  '88,  303, 304;  '89,  361, 362;  '90,  327, 329;  '91,  416;  '92,  389, 394. 

Board  of  Engineers. 
Convened  at  New  York,  October  14, 1891,  to  report  upon  project  for  a  25-foot  chan- 
nel from  Portland,  Oreg.,  to  the  sea.    Report,  '92,  2864.    (Cols.  Abbot,  Com- 
stock  and  Houston,  and  Lieut.  Col.  Gillespie.) 

Engineers  in  Charge. 
M^.  T.  H.  Handbury,  1888-'— .     Reports, '88,  2177;   '89,  2565;   '90,  3058,3064; 

'91.  3362*  '92  2829. 
Maj.  W.  A.  Jones,  188&-'90.    Reports,  '88,  2185 ;  '89,  257L 
Operations. 

1887-88.  20,000  cubic  yards  material  dredged  f^om  Columbia  River  Bar,  and  60 
cubic  yards  rock  blasted  and  removed,  '88,  2185, 2186. 

188^89.  31,130  cubic  yards  material  dredged;  Saint  Helens  Jetty  extended  1,026 
feet  '89  2573. 

1889-'90!  53,60()  cubic  yards  material  dredged,  '90,  3064. 

1890-'91.  33,800  cubic  yards  material  dredged;  1,248  cords  of  brash  aud  1,250  tons 
of  rock  placed  in  dams  at  Martin  and  Burke  sloughs;  1,157  linear  feet  of  cross 
dike  built.  '91,  3364, 3365. 

1891-92.  Break  in  dam  at  head  of  Martin  Slough  repaired ;  dam  at  Burke  Slough 
strengthened;  chute  behind  Swan  Island  in  the  Willamette  River  closed  by  a 
pile,  brush,  and  stone  dam;  21,860  cubic  yards  material  dredged  from  Swan 
Island  Bar.  The  following  works  were  completed  by  the  city  of  Portland: 
Between  the  foot  of  Swan  Island  and  Saint  Johns,  4,000  feet  of  diking;  at  Post- 
Offlce  Bar,  6,300  feet  of  diking;  in  the  Columbia  River,  11J50  feet  of  diking 
built  at  Walker's  Island;  15, OCX)  feet  of  diking  at  Snag  Island,  in  Cathlamet 
Bay;  97,5(X)  cubic  yards  material  dredged  at  foot  of  Swan  Island  and  Saint 
Johns,  from  Post-Office  Bar,  and  from  bar  at  Walkers  Island,  '92,  2830, 2833. 
Piiysical  Ciiaracteristics. 

Gauging  lower  river  and  principal  tributaries,  '88,  2177;  '89,  2565;  '90,  3064. 

High  waters  of  the  Willamette,  '90,  3059. 

Description  of  the  Lower  Willamette  and  Columbia  rivers,  '92,  2852. 
Private  and  Corporate  ^WorU.. 

20,(XK)  cubic  yards  material  dredged  from  Columbia  River  Bar  by  Portland  Board 
of  Trade,  '88.  2185. 

Diking  and  dredging  by  the  city  of  Portland  {see  Operations),  '92.  2832, 2833. 
Projects. 

History  of  operations  and  projects  prior  to  1880,  '80,  2266. 

From  1866,  the  date  of  the  first  appropriation,  to  1876  the  Improvement  consisted 
in  dredging  across  Swan  Island,  Post-Offloe,  and  Saint  Helens  bars,  and  the 
bar  at  the  mouth  of  the  Willamette  River,  '80,  2267, 2270. 

In  1877  a  Board  of  Engineers  recommended  the  permanent  improvement  of  the 
channel  from  Portland,  on  the  Willamette,  to  (jolumbia  City,  on  the  Columbia, 
so  as  to  permit  the  passage  of  vessels  drawing  20  feet  or  more.  Improvements 
at  the  following  localities :  a  dike  closing  the  south  channel  of  Willamette  at 
Swan  Island,  the  partial  closing  of  Willamette  Slough,  dikes  and  revetment 
at  the  mouth  of  the  Willamette  to  confine  the  current  to  the  principal  channel, 
and  the  construction  of  converging  dikes  on  Saint  Helens  Bar.  The  amount 
appropriated  previous  to  1877  was  $240,365,  '77, 1004.  The  Board  estimated  the 
cost  of  the  above-named  works  at  $298,974,  '77,  1019, 1025;  '80,  2270. 
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COLUniBlA  RIVER  (Ii01¥£R),  OREO.— Continued. 

Projects — Continued. 

In  1879  a  Board  of  Engineers  recommended  the  substitution  of  constructions  made 
of  piles,  fascines,  and  stone,  in  place  of  the  brush  and  stone  previously  recom- 
mended, '80,  2253. 

In  1882,  $265,000  had  been  appropriated  under  this  project,  when  it  was  modified 
to  cover  increased  cost  of  work  and  additional  constructions  required,  at  an 
estimated  cost  of  $183,635,  '82,  2644;  '83,  1998;  '84,  2216. 

In  1885  $365,000  had,  been  appropriated  under  the  projects  of  1877-82,  when  it 
was  further  modified  to  cover  the  improvement  of  three  shoal  areas  below 
Columbia  City.  Amount  estimated  for  completion  of  project  in  1885  was 
$407,000,  '85,  2377 ;  *86.  357, 1940. 

In  1887  the  estimated  cost  of  completion  was  increased  $68,000,  '87,  2516. 

In  1889  the  cost  of  completion  was  increased  to  $350,000  to  provide  for  extension 
of  the  existing  project  to  embrace  the  permanent  improvement,  by  dredging 
and  contraction  works,  of  Walkers  Island  Bar,  at  a  cost  of  $15,C)00,  and  Post- 
Office  Bar,  at  a  cost  of  $50,000,  '89,  2575. 

By  Maj.  Handbnrv,  1891,  to  maKe  and  maintain  a  navigable  channel  from  the  city 
of  Portland,  Oreg.,to  the  sea,  bearing  a  low- water  depth  of  25  feet,  by  dredg- 
ing through  bars,  closing  chutes,  construction  of  dikes  and  works  of  contrac- 
tion and  dredging;  estimated  cost,  $722,464,  '92,  2860. 
Sarveys. 

Survey  of  the  Lower  Willamette  and  Columbia  rivers  with  a  view  to  securing  25 
feet  at  low  water  from  Portland  to  the  mouth  of  the  Columbia.  Made,  1891, 
under  direction  of  M^j..  Handbury,  '92, 2852. 


COltUniBIA  RITER,  OREO^—Improvement  of  the  mouth  or. 

(Continued  ttom  Vol.  II,  p.  148.) 

Appropriations. 

1878-'87 $305,000 

1888 500, 000, '88, -2158. 

^*^ )       475, 000, '90,  3016. 

1892 350, 000, '92.  2811. 

Total ,.  1,705,000 

List  of  appropriations,  '91,  3318. 

Commerce. 

Tonnage  out  and  in  bound  over  Columbia  River  Bar  for  1891-^,  '92,  2817. 
Comparative  statement  of  principal  exports  from  1883  to  1892,  '92, 2818. 
Contracts. 

1889.  P.  Hinkle,  for  furnishing  rock,  at  64  cents  per  ton,  '89,  2531.  C.  P.  Church, 
for  fascines,  at  $2.74  per  cord,  and  poles,  at  24  cents  each,  '89, 2531.  Paquet  & 
Smith,  for  4  barges,  at  $5,870  each,  '89.  2533. 

1890.  C.  P.  Church,  for  fascines,  at  $2.84  per  cord,  and  poles,  at  23^  cents  each, 
'90,  3014.    J.  £.  Smith,  for  rook,  at  63i  cents  per  ton,  '91, 3319. 

1891.  R.  Hoyt,  for  fascines,  at  $2.70  per  cord,  and  poles,  at  22  cents  each,  '91, 3319. 
Eni^neers* 

Chief  of  Engineers. 

Reports, '88,  301;  '89,  358;  '90,  325;  '91,  412;  '92,  386. 
Engineer  in  Charge. 
Maj.  T.  H.  Handbury,  1888-'—.    Reports,  '88, 2155 ;  '89, 2529 ;  '90, 3011, 3025 :  '91, 
3314;  '92,2808. 
Assistant. 
G.  B.  Hegardt.    Reports,  '89,  2535;  '90,  3017;  '91,  3320;  '92.  2811. 
Operations. 
1887-88.  Jetty  tramway  extended  2,500  feet;  1^400  linear  feet  of  mattress  built; 

20,315  tons  stone  placed  in  jetty,  '88,  2156. 
188^'89.  63,468  tons  of  rock  placed  in  Jetty;  4,176  linear  feet  of  tramway  built; 
4,432  linear  feet  of  mattress  built;  track  and  wharf  construction  and  repairs 
to  plant,  '89,  2535-40. 
1889-'90.  Mattress  foundation  and  tramway  construction  advanced  1.7  miles;  con- 
struction of  pile  driver  and  repairs  to  plant ;  120,354  tons  rock  placed  in  jetty, 
♦90,  3012-14. 
1890-'91.  4,128  tons  of  rock  and  4,400  cords  of  fascines  received  and  placed  in  the 
jetty;   1,700  linear  feet  of  shore- trestle  piling  renewed;  repairs  to  tracks, 
tramways,  and  plant,  '91,  3314-17. 
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Operations— Continned. 

l891'-'92.  Tramway  extended  1,068  feet;  30,000  tons  of  rock  dumped  in  widened 
portion  of  end  of  the  Jett^ ;  25,000  tons  of  rock  used  in  securing  the  root  of 
the  jetty;  1.768  cords  of  fascines  and  3,628  poles  used  in  mattress  oonstmc- 
tion,  '92,  2808, 2809. 
Projects. 

By  Board  of  Engineers,  1882,  for  a  jetty,  slightly  convex  to  the  north,  extending 
from  the  shore  near  Fort  Stevens  in  a  northwesterly  direction  toward  a  point 
•  about  3  miles  south  of  Cape  Disappointment;  the  jetty  to  consist  of  random 
stone  placed  on  a  mattress  foundation,  and  to  be  about  2,400  feet  in  length, 
with  its  top  at  low  water,  and  a  width  not  less  than  5  feet;  the  outer  7,500  feet 
of  the  jetty  to  be  faced  with  be  ton  blocks  of  ftrom  5  to  20  cubic  yards  each; 
estimated  cost,  $3,710,000,  *83,  2018 ;  '87,  2470.  Lieut.  Col.  Mendell,  differing 
on  some  points  from  the  majority  of  the  Board,  submits  a  minority  report,  '83, 
2034.  Congress  authorizes  commencement  of  improvements  recommended  by 
minority  of  Board,  '84, 402. 

In  1890  the  cost  of  completion  was  reduced  from  $2,423,000,  in  1889,  to  $625,000,  '90, 
3016;  '91,8319. 

Sarveys. 

Survey  of  the  month  of  the  river.    Made,  1891,  under  direction  of  Mi^.  Handbury^ 

'91,  3325. 
Surveys  of  the  bar  at  the  mouth  of  the  river.    Made,  1892,  under  direction  of  M%J. 

Handbury,  '92,  2810. 
Maps. 
'88,  2156;  '89,  2534;  '90,  3022;  '91,  3325. 


GOMBAHEE  RIVER,  S*  €•— Examination  or. 

Engineers. 

Chief  of  Engikekrb. 

Report,  '89,  158. 
Enoinrbr  in  Charqb. 
Capt.  F.  y.  Abbot.    Report,  '89, 1211. 
Physieal  Characteristles.  , 

Description  of  the  locality,  '89,  1211. 
Surreys. 
Examination  to  determine  whether  the  breaking  of  Bull  River  into  Combahee 
River,  near  the  head  of  Bull  River,  will  injure  the  navigation  of  Combahee 
River  ordered  by  act  of  August  11,  1888.    Made,  1888,  under  direction  of  Capt. 
Abbot, '89,  1211. 


CONECIJH  RITER,   AI^.  AND   FliA.— (See  Escambia  and  Conecuh 

BIVEB8.) 


CONOAREE  RIVER,  S.  €•— Improvement  or. 

(Continued  from  Vol.  II,  p.  150.) 

Appropriations. 

1886-^8/ $7,500 

1888 7, 500, '88,  945. 

1890 5,000,  '90.  1225. 

1892 6, 000, '92, 1218. 

Total 25,000 

List  of  appropriations,  '89,  1194. 
En§riiieers« 

Chief  of  Engineers. 
Reports  '88.  133;  '89,  156;  '90,  139;  '91,  174;  '92,  173. 


♦. 
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CONOAREE  RITEB,  8.  C— Oontinned. 

E  nffineers — Continued. 
Enginbkrs  in  Chargb. 
Capt.  W.  H.  Bixby,  1885-^89.    Report,  '88,  943. 

Capt.  F.  V.  Abbot,  1889-'—.    Reports,  *89,  1193;  '90, 1224;  '91, 1404;  '92, 1217. 
Assistant. 
R.  H.  Wbitford.    Report8/88,  946;  '89,  1194;  '90,  1226;  '91,  1466;  '92, 1218. 
Operations. 
1887-^88.  73  logs  and  stnmps  and  5  cords  of  small  snags  removed  from  the  river 

channel,  '88,  944. 
188^^89.  13  logs  and  stamps  removed  from  the  channel,  '89,  1193. 
1889-'90.  1,110  trees,  logs,  and  «nags  removed  from  the  channel;  450  trees  and  8 

cords  brash  cut  from  the  banks,  '90,  1226. 
1890-^91.  1,374  snags  and  stnmps  cleared  from  the  channel,  and  913  trees  and  68 

cords  of  brush  removed  from  the  banks,  '91, 1466. 
1891-'92.  195  snags  and  logs  and  11  cords  of  small  snbgs  cleared  from  the  channel, 
'92,  1218. 
Projects.    ' 
By  Capt.  Bizby,  1884,  to  secure  a  4-foot  navigation  from  its  month  to  Grandby  Land- 
ing, a  distance  of  47  miles,  by  the  removal  of  snags,  logs,  rocks,  and  slight 
shoals,  and  in  properly  protecting  caving  banks ;  estimated  cost,  $30,000,  '85, 
1144. 
In  1887  the  project  was  modified  by  providing  for  the  clearing  of  obstructions  to  the 
natural  depth  of  the  river  above  Grandby,  at  a  total  estimated  cost  of  $54^500, 
'87,  1093;  '91.  1465;  '92,  1217. 
Sorveys. 
Maps. 
'89, 1194. 


GONNEAUT  HARBOR,  OHIO.—IifPRoyBiiBNT  ov; 
(Continued  from  Vol.  II,  p.  160.) 

A  ppropriattons. 

1829-'80 $112,629.39 

1892 40,000.00 

Total 152,629.39 

Eni^neers. 

Chief  of  £noinbei<.s. 

Reports,  '88.  276;  '89,  328;  '91,  373;  '92,  362. 
Engineers  in  Charge. 
Maj.  L.  C.  Overman,  188&<'92.    Reports,  '88,  2015;  '89,  2340.       . 
Lieut.  Col.  J.  A.  Smith,  1892-'—.    Report,  '92,  2515. 
Operations. 

1887-'89.  No  operations,  '88,  2015;  '89,  2340. 
Plans. 
Maj .  Overman  reports  in  1888,  that  unless  the  facilities  of  the  harbor  are  increased 

farther  improvement  is  unnecessary,  '88,  2015. 
In  1889  Maj.  Overman  estimated  that  the  repair  and  removal  of  piers  and  revet- 
ment and  dredging  to  16  feet  depth  through  harbor  entrance  would  cost 
$115,000,  '89,  2341. 
In  1891  Maj.  Overman  recommended  the  construction  of  new  piers  and  dredging 
between  them  to  a  depth  of  17  feet,  each  pier  to  be  about  2,000  feet  lon/z  and 
to  extend  to  the  17- foot  curve  in  the  lake;  estimated  cost,  $418,140,  '92,  2519. 
Projects. 
By  Capt.  Maurice,  1829,  for  closing  existing  channel  through  sand  bar  at  mouth 
of  river  by  means  of  parallel  piers  of  crib  work ;  estimated  cost,  $20,001.65, 
'80,  2166.    Project  completed  in  1835,  '80,  2167. 
By  Col.  Cram,  1866,  for  repair  of  existing  pier  work,  prolongation  of  west  pier  350 
feefc,  and  dredging  channel  115  feet  wide  and  12  feet  deep ;  estimated  cost, 
$31,112,  '80,  2169.    Project  completed  in  1872,  '80,  2170. 
By  Maj.  Wilson,  1880,  for  restoration  of  pier  and  construction  of  pile  work;  esti- 
mated cost,  $35,090,  '80,  2171;  '86,  1873;  '87,  2332. 

Sorrels. 

Examination  for  deepening  and  widening  the  channel  ordered  by  act  of  August  11, 
1888.    Made,  1889,  under  direction  of  Maj.  Overman,  '89,  2340. 

Survey  of  Conneant  Harbor.  Made,  1891,  under  direction  of  Lieut.  Col.  Smith, 
'92,  2517. 
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GOIVNECTIGUT  RITISR,  aliove  Hartford,  Cobb.^Improveubkt  or. 

(Continiied  from  Vol.  II,  p.  151. ) 


A  ppropriBtions* 

m9-'80 


.  $100,000 

List  of  appropriations,  '88,  529;  '92,  658. 
Eiiirineers. 
Chiep  of  .Enqinebrs. 

Reports,  '88.  46;  '89.  57;  '90.  52;  '91,  64;  '92, 68. 
Engixker  in  Charge. 
Col.  D.  C.  Houston.  1886^— .    Reports,  '88,  527;   '89.  660;   '90.  606;  '91,  748; 
'92.  656. 
Operations. 
1887-90.  No  operations;  available  funds  insuffloient  to  begin  anjr general  improTe- 
ment.  '88.  528;  '89.  662;  '90.  606;  '91.  749;  '92.  658. 
Physical  Giiaracteristles* 

Description  of  the  river  above  Hartford,  '88,  528. 
Projects. 

'  By  Maj.  Warren,  1871,  for  giving  an  increased  depth  to  the  channel  by  the  con- 
struction of  wing  dams  at  five  places  between  Hartford  and  Enfield  Rapids, 
and  by  dredging;  estimated  cost,  $850,000,  '71,  84,  757.  No  general  project 
adopted,  '87.  588;  '88,  528;  '91,  749;  '92.  657. 


COIVNECTICIJT  RITI1R9  lielow  Hartford,  Conn.— Improvxmsmt  or. 

(Continued  f^om  Vol.  II,  p.  151.) 

Appropriations. 

1827-'87 $381,380 

1888 10, 000, '88,  535. 

1890 12, 500, '90,  613. 

1892 20, 000. '92,  663. 

Total 423,880 

List  of  appropriations,  '88,  534;  '91,  755;  '92,  668. 
Contracts. 

1889.  J.  H.  Fenner,  for  hire  of  dredging  plant,  at  $8.45  per  hour,  '89,  668. 
1891.  Hartford  Dredging  Company,  for  nire  of  dredging  planl  at  $8.20  per  honr, 
'91,  756. 
En§rineers. 
Chief  of  Engineers. 
Reports, '88.  46;  '89,  58;  '90, 52;  '91,  65;  '92,  69. 
'  Engineer  in  Charge. 

Lieut.  Col.  D.  C.  Houston,  1886-'—.    Reports,  '88.  530, 536;  '89.  663 ;  '90.  606, 614, 
615;  '91,  750;  '92,  658. 
Operations. 
1887-'88.  1,080  tons  granite  delivered  in  west  jetty;  46,604  cubic  yards  material 

dredgMl,  '88, 533. 
1888-'89.  98,511  cubic  yards  material  dredged,  '89,  666. 
1889-'90.  63,441  cubic  yards  material  dredged,  '90,  611. 
1890-'91.  37,763  cubic  yards  material  dredged  from  the  bars,  '91,  754. 
1891-'92.  58,058  cubic  yards  material  dredged,  '92,  661. 
Physical  Characteristics. 

Description  of  the  river;  rise  and  fall  of  tides,  '88,  530. 
Projects. 
The  project  of  1868  proposed  the  formation,  by  dredging,  of  channels  8  feet  deep  si 
low  water  and  100  feet  wide  at  Hartford,  Clay  Banks,  Pratts  Ferry,  Glaston- 
bury, and  Pistol  Point,  and  a  channel  200  feet  wide  and  8^  feet  deep  at  Say  brook 
Bar;  shore  protection  at  Hartford  and  Weathersfield,  and  the  removal  of 
Chester  Rock, '68,  66,750,776;  '69,  409;  '70.  447;  '87.  591. 
In  1873  jetties  were  proposed  for  the  improvement  of  Saybrook  Bar,  with  dredging 

to  form  a  channel  9  feet  deep  and  400  feet  wide,  '73.  985 :  '87,  591. 
By  Lieut.  Col.  Warren,  1879,  for  the  formation  of  a  channel  200  feet  wide  and  9  feet 
deep  between  Hartford  and  Long  Island  Sound  by  mattress  protection  of 
banks:  rectification  of  banks  at  Clay  Banks  and  Glastonbury  Bar;  construc- 
tion or  wing  dams  at  Hartford  Bar,  Pratts  Ferry  Bar.  Press  Barn  Bar,  Glaston- 
bury Bar,  and  Dividend  Bar;  estimated  cost,  $330,000,  '80,  417, 418, 419, 420. 
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CONNECTIGVT  RITER,  below  Hartford,  Conn.— Con  tinned. 

Projects — Continned. 

By  Col.  Honston,  1887,  for  completion  of  the  Jettiee  ftt  the  month  of  the  river  to  » 
height  of  5  feet  above  high  water  and  a  top  width  of  6  feet,  widening  the 
channel  between  the  jetties  to  400  feet,  with  a  depth  of  12  feet  at  mean  low 
water,  and  annual  dredging  to  maintain  the  channel  from  Hartford  to  Long 
Island  Sonnd;  eatiraated  cost,  $90,000,  '88,  532. 

By  Col.  Houston,  1889,  for  raising  the  dike  at  Hartford  to  15  feet  above  low  water; 
estimated  cost,  $50,000.  Thns  increasing  the  total  cost  for  completion  of  the 
project  to  $140,000,  '89,  614, 615 ;  '92,  659. 


GONTENTNEA  GREEK.,  N.  G.— Improvbmsnt  or. 

(Continued  from  Vol.  II,  p.  153.) 
Appropriations. 

f881-'87 $40,000 

1888 5, 000, '88*  860. 

1890 7,000,  '90.1117. 

1892 7, 000, '92.  1124. 

Total 59,000 

Gommerce. 

Development  of  commerce  due  to  improvement;  redaction  in  transportation  and 
insurance  rates,  '88,  862;  '90, 1118. 
XSngineers. 
Chief  of  Engikerrs. 

Reports,  '88.  117;  '89, 137;  '90, 123;  '91, 158;  '92,  158. 
Enoinesrs  in  Charge. 
Capt.  W.  H.  Bixby,  1885-^92.    Reports,  '88,  858;  '89,  1048;  *90, 1115;  '91,  1351. 
M£j .  W.  S.  Stanton,  1892-'—.    Report,  '92, 1123. 
Assistants. 
J.  D.  Whitford.    Report,  '88,  860. 
R.Ransom.    Reports, '89,  1050;  '90,  1117;  '91,  1353. 
Operations* 
1887-'88.  3,455  logs,  snags,  and  stumps,  2,513  l6<ining  trees,  and  740  cords  of  brush 

and  small  snags  removed  from  tne  channel,  '88,  859. 
1888-'89/  815  logs,  stumps,  and  snags  removed  from  the  channel,  and  905  trees 

removed  along  shore,  '89,  1049. 
1889-'90.  No  operations  for  lack  of  funds,  '90,  1116. 

1890-'91.  728  trees,  490  logs,  and  245  cords  of  brush  cleared  from  the  banks,  and 
1,224  snags  and  logs  and  132  cubic  yards  of  mud  removed  from  the  channel, 
'91, 1352. 
1891-'92.  No  operations,  '92,  1124. 
Physical  Ciiaracteristics* 

Water-gauge  tecord  for  1889,  '91,  1352. 
Projects. 
By  Capt.  Phillips,  1881,  for  clearing  the  creek  of  obstructions  and  by  dredging  and 
diking  so  as  to  secure  a  depth  of  3  feet  during  nine  months  of  each  year,  from 
the  mouth  to  the  town  of  Stantonsburg,  a  distance  of  about  70  miles;  esti- 
mated cost,  $40,000,  '81,  1010, 1012.     Estimate  increased  to  $78,000,  '85,  1060, 
1062;  '87,  1013;  '91, 1351;  '92,  1123. 
Surveys. 
Maps. 
'90,1118;  '92,  Atlas,  23. 


COOSA  RIVER,  GA.  AiVD  ALA.— Impbovemekt  or. 

(Continued  from  Vol.  II,  p.  154.) 
Appropriations. 

1876-'87 $463, 700 

1888 60, 000, '88, 1180. 

1890 : 300, 000, '90,  1644. 


,009  )       130, 000, '92,  1427. 

^^^^ I     *100, 000, '92,  1430. 

Total 1,053,700 

List  of  appropriations,  '88,  1179;  '91,  1745. 


*  Between  Wetumpka,  AUl,  and  the  East  Tennessee,  Virginia  and  Georgia  Railroad  Bridge. 
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Commerce* 

Commeroial  neceMitv  for  improTement;  valae  of  timber  lands  and  eotl  and  iron 
deposits;  natural  importance  of  the  work,  *88, 1181;  '90,  1660, 1665, 1673. 
Engineers. 
Chikf  of  Enoinbxrs. 

BeportB,'88,  156;  '89, 180,166;  '90, 162,167;  '91,  307,206,210;  '92,  202. 
Engineers  in  Charob. 
Capt.  R.  L.  Hoxie,  1885-'89.    Report,  '88, 1178. 

Capt.  P.  M.  Price,  1889-^—.   Reports,  '89, 1389, 2797 ;  '90, 1640, 1658 ;  '91, 1743, 1753 ; 
'92,  1424. 

.A_S8I8TANT8 

D.M.  Andrews.    Reports,  '89, 1391;  '90,  1643. 
C.  Firth.    Reports,  '90,  1674;  '91.  1748;  *92, 1428. 
Olistrnctlons. 

Bridges  obstrnoting  navigation,  '89,  2797. 
Operations* 

1887-'88.  Constmetion  of  Look  and  Dam  No.  4  continned,  '88»  1180. 

1888^89.  8,583  cubic  yards  material  dredged;  306  cubic  yards  loose  rook  and  90 
cubic  yards  solid  rook  removed ;  1,828  cubic  yards  masonry  and  concrete  laid ; 
3,305  cubic  vards  stone  quarried,  and  258  logs  and  snags  removed,  '89,  13^. 

1889-'90.  Lock  No.  1  completed  and  opened  to  navigation;  operations  continued 
upon  Locks  Nos.  2  and  3;  obstructions  removed  from  the  river  between  Locks 
1  and  2,  '90.  1643, 1644. 

1890-'91.  Lock  No.  2  completed ;  operations  continued  upon  Look  No.  3;  work  begun 
upon  Look  No.  4;  excavation  of  channel  through  Lonnergan  Reef  in  prog- 
ress, '91, 1746. 

1891-'92.  Upper  section,  between  Rome  and  the  East  Tennessee,  Virginia  and  Geor- 
gia Railroad  Bridge :  Repairs  to  dam  at  Lock  No.  3,  and  f^aide  crib  above  the 
lock  filled  with  stone;  222  linear  feet  of  stone  dam  built  at  foot  of  Wood 
Island ;  1,096  cubic  yards  rock  removed  frqm  the  channel  at  Lonnergan  Reef, 
and  timber  guide  cnbs  built;  dam  abutment,  cofferdam,  and  look  house  com- 
pleted at  Lock  No.  4,  '92. 1425, 1426.  Lower  section,  between  Wetumpka,  Ala., 
and  the  East  Tennessee,  Virginia  and  Georgia  Railroad  Bridge :  Erection  ana 
preparation  of  plant  and  commencement  of  rock  excavation  in  eonstruction  of 
lock  at  Wetumpka,  '92,  1428. 
Physical  Gharacteristtes* 

Cnaracter  of  banks  and  slope  of  river  bed,  '89,  1390.    General  description  of  the 
river,  '90. 165»-66, 1669;  '91.  1744. 
Plans. 

By  Capt.  Price,  1889,  for  improvement  of  the  Coosa  River  Arom  the  rapids  at 
Wetumpka  to  connect  with  the  improvements  already  completed  on  said  river 
above  the  Ten  Islands,  giving  a  complete  system  of  slack-water  navigation 
with  a  minimum  channel  depth  of  6  feet ;  this  to  be  accomplished  by  the 
removal  of  rock  and  the  construction  of  27  locks  and  dams,  the  locks  to  be  52 
feet  wide  and  320  feet  between  miter  sills;  estimated  cost,  $6,074,913, '90, 
1670, 1672, 1677, 1686. 
Projects. 

For  prior  projects  see  '90, 1667, 1668. 

By  Capt.  King,  1877,  for  improvement  of  river  from  Greensport  to  Selma^  Rome  and 
Dalton  Railroad  Bridge  by  excavation  of  a  channel  80 1'eet  wide  and  4  feet  deep' 
at  extreme  low  water,  and  by  a  system  of  locks  and  dams  around  Ten  Island 
Shoals;  estimated  cost,  $560,663. '77,  598;  '81,  1871;  '87.  1281. 

The  estimates  of  the  cost  of  this  work  have  been  increased  from  time  to  time  on 
account  of  inadequate  appropriations  and  modifications  of  the  original  project, 
consisting  mainly  of  the  adoption  of  a  better  quality  of  work  tor  the  locks, 
cut-stone  masonry  being  substituted  for  wooden  cribs.  In  1889  the  estimate 
for  completion  was  $225,000,  making  a  total  estimated  cost  of  $748,700,  '89. 
1390. 1391. 

In  1890  the  estimate  for  completion  of  the  improvement  between  Rome  and  the 
East  Tennessee,  Virginia  and  Georgia  Railroad  Bridge,  exclusive  of  the  appro- 
priation of  1890,  was  $971,840,  '90.  1641. 1642, 1644. 

The  act  of  September  19,  1890,  making  an  aggregate  appropriation  of  $300,000  for 
the  improvement  of  the  Coosa  River,  fixed  the  dimensions  of  the  locks  at  40 
feet  width,  with  210  feet  between  miter  sills ;  estimated  cost  for  completion  of 
31  locks  and  dams,  $6,033,207,  '91. 1744, 1747, 1752. 

Sorveys. 

Of  Coosa  River  from  rapids  at  Wetumpka  to  Ten  Islands  ordered  by  act  of  August 
11, 1888.    Made,  1889,  under  direction  of  Capt.  Price,  '90.  1658. 1665. 
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COOSA  RIVER,  OA«  AND  AliA*— Contuimad. 


Surveys— Continaed. 
Maps. 
'90, 1644;  '91, 1752;  '92,  Atlas,  68, 69. 


€OOSAlVATTfiE    RIVER,   OA.— (See  Oostsnauul  axd  Coosawatxsb 

RIVSRS.) 


COOS    BAT,  OREO.— IMPROVSMXNT  OF^ 

(Continaed  from  Vol.  II,  p.  155.) 

Appropriattons. 

1879-'87 $163,750 

1888 50, 000, '88,  2143. 

1890 125, 000, '90.  2933. 

1892 210,000,  '92,  2674. 

Total 548.750 

List  of  appropriations,  '91,  3155. 
Comnieree. 

Lumber  and  coal  interests,  '90, 2931,  2932.    Tabnlar  record  of  exports  flrom  Coos 
Bay  from  1879  to  1891,  '91,  3167. 

Contracts* 

1889.  P.  O'Neil,  for  stone,  at  $1.39  per  cubic  yard,  '89,  2508. 
1892.  P.  O'Neil,  for  brush  fascines,  at  $2  per  cord,  '92, 2670. 
Engineers. 
Chief  of  Enoimebrs. 

Eeports,  '88,  297;  '89,  854;  '90,  318;  '91,  401,410;  '92,  376. 
Board  of  Engineers. 
Convened  at  Portland,  Ore^.,  November  18, 1888,  by  S.  O.  No.  58^  to  examine  and 
report  upon  project  for  improvement  of  Coos  Bay.    Beports,'89,  2510;  '90, 
2^.    (Col.  Mendell  and  Ma^s.  Jones  and  Handbury.) 
.   Enoineers  in  Charge. 

Capt.  W.  Young,  1888-'90.    Beports,  '88,  2141 :  '89,  2507. 

Capt.  T.  W.  Symons,  1890-^—.    Beports,  '90,  2929;  '91,  3154, 3283;  '92,  2669. 

A  fifl  I  ATA.  NTS 

B.  8.  Littlefield.    Beport,  '90,  2933. 
J.  S.  Polhemns.    Beports,  '91,  3163;  '92,  2674. 
J.  B.  Savage.    Beport,  '92,  2672. 
Operations. 
History  of  the  vork,  '90,  2937;  '91,  3160. 

1887-'88.  7,000  cubic  yards  of  earth  removed  in  quarry  sluicing,  '88,  2142. 
1888-'89.  3,314  cubic  yards  atone  placed  in  foundation  of  Jetty  extension,  '89,  2508. 
1889-'90.  38,845  cubic  yards  stone  placed  in  extension  of  the  Jetty,  '90,  2930-33. 
1890-'91.  1,841  cubic  yards  rock  deposited  in  the  Jetty ;  1,600  linear  feet  of  stone 
tarestle  built,  and  plant  constructed  for  commencement  of  north  jetty  work, 
'91,  3164. 
1891-'92.  3,200  linear  feet  of  Jetty  tramwav  built;  23,923  tons  rock  placed  in  the 
Jetty ;  4,^6  linear  feet  of  mattress  work  placed,  '92,  2671. 
Physical  Ciiaracteristics. 
Description  of  the  locality,  '90,  2930, 2938, 2944. 
Tidal  capacity  of  Coos  Bay.  '90.  2940. 
Movement  of  sand,  '90, 2941;  '91,  3158. 
Plans. 
By  Capt.  Symons,  1891,  for  improvement  of  the  upper  harbor  at  Coos  Bay  by  dredg- 
ing a  channel  through  the  shoal  at  the  lower  end  of  Marshfield  and  one  above 
the  coal  bunkers  in  Isthmus  Slough  to  a  depth  of  10  feet  at  low  water  and  a 
bottom  width  of  100  feet;  estimate  cost,  including  the  construction  of  dredge 
and  equipment,  $27,390,  '91,  3285. 
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Projects. 

By  Maj.  Gillespie,  1879.  for  the  constraction  of  a  half-tide  jetty,  from  near  Fossil 
Point,  in  a  curved  line  toward  Coos  Head,  to  open  and  maintain  a  deeper  and 
more  direct  channel  across  the  outer  bar:  estimated  cost,  $600,000, '80,  2323; 
'83,  2055;  '87,  2460;  '88,  2142. 

By  Board  of  Engineers,  1889,  for  improvement  of  the  bay,  securing  a  low-water 
depth  of  20  feet  through  the  bar  at  its  entrance  by  construction  of  two  parallel 
Jetties  of  riprap  stone  upon  mattress  foundation,  crossing  the  bar  at  a  distance 
apart  of  1,500  feet :  the  north  jetty  to  be  9,600  feet  in  len^h ;  the  south  jetty 
to  be  4,200  feet  in  length;  both  jetties  to  be  brought  to  high- water  level,  and 
to  have  a  top  width  of  10  feet;  estimated  cost,  $2,466,412,  '90, 2941, 2942. 
Surveys* 

Surveys  of  Lower  Coos  Bay.    Made,  1889,  under  direction  of  Capt.  Toung:  '90, 2948. 

Survey  of  Coos  Bay  for  improvement  of  the  upper  harbor.  Made,  1891,  under 
direction  of  Capt.  Symons,  '91,  3284. 

Maps. 
'91,  3163. 


€0<|1JIIiIi£  RIVEB,  OBEG.— IMPROVEMBMT  OF. 

(Continued  from  YoL  II,  p.  156.) 

Appropriations. 

185()-'87 $50,000 

1888 25, 000, '88,  2140. 

1890 30, 000, '90.  2927. 

1892 25, 000, '92,  2666. 

Total 130,000 

List  of  appropriations,  '91,  3146. 
Contracts. 
1891.  W.  R.  Pauter,  for  piles,  at  5  cents  per  linear  foot.    E.  Fahy,  for  lease  of 
quarry,  at  $100  per  annum.    Capt.  Parker,  for  furnishing  scows  and  steam- 
boat, and  towing  rock  from  the  quarry  to  the  wharf,  at  $1  per  cubic  yard. 
'91,  3147. 
En§rineers. 
Chief  of  Enginbers. 

Reports, '88,  296;  '89,  358;  '90,  317;  '91,  399;  '92,  375. 
Enoikeers  in  Charok. 
Capt.  W.  Young,  1888-'90.    Reports,  '88,  2137 ;  '89,  2503. 
Capt.  T.  W.  Symons,  1890-'—.    Reports,  '90,  2924 ;  '91,  3146;  '92,  2682. 

A  OCT  ST  ANT 

R.  S.  Littlefield.    Report,  '92,  2667. 
Operations. 

1887-'88.  Jetty  extended  300  linear  feet  by  14,235  linear  feet  of  piling  and  3,384 

cubic  yards  of  stone,  '88,  2138. 
1888-^89.  4,000  cubic  yards  stone  quarried  and  placed  in  jetty,  and  1,944  feet  of 

tramway  built,  '89,  2504. 
1889-'90.  Rock  removal  and  snagging,  '90,  2925. 

1890-'91.  327  snags  and  69  scow  loads  of  drift  cleared  from  the  river;  plant  pre- 
pared for  extension  of  north  Jetty,  '91,  3147. 
1891-92.  1,500  cubic  yards  stone  placed  in  the  jetty;  erection  of  buildings  and 

construction  of  plant,  '92,  2663. 
Projects. 
By  Maj.  Wilson,  1878,  for  improvement  of  the  bar  at  the  mouth,  so  as  to  give  a 

channel  10  feet  deep  at  mean  low  water,  by  construction  of  training  walls: 

estimated  cost,  $164,200,  '79,  1808, 1810;  '81,  2699. 
In  1891  Capt.  Symons  estimated  the  cost  of  completing  the  project  at  $130,000, 

including  the  extension  of  the  south  jetty  700  feet  farther  than  at  present 

built,  and  the  completion  of  the  north  jetty  to  an  equal  length,  making  the 

total  revised  cost  of  the  project  $228,000,  '91,  3148. 
In  1892  Capt.  Symons  estimated  the  cost  of  completing  the  project  at  $180,718. 

'92.2665. 
Snnreys. 
Maps. 
'91,  3151. 
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CORSICA    SHOAIi,    SAINT    CliAIB    RIVER,    MICH.— Examina- 
tion OF. 

Engineers. 

Cbief  of  Engineers. 

Report,  '91,  863. 
Engineer  in  Charge. 
Col.  O.  Jd.  Poe,  1890.    Report,  '91,  2820, 2821. 
Physical  Characteristics* 

Description  of  the  locality,  '91,  2821. 
Plans« 
By  Col.  Poe,  1891,  for  excayation  of  a  channel  21  feet  deep  throngh  Conioa  Shoal 
near  the  entrance  to  the  Saint  Clair  River,  at  an  esumated  coat  of  $410,666, 
'91,  2822. 
Snrve7s. 
Examination  ordered  by  act  of  September  19, 1890.    Made,  1891,  under  direction  of 
Col.  Poe,  '91,  2820. 


CORSICA  CREEK,  MD*— Impbovemsnt  of. 

(Continaed  from  Vol.  II,  p.  157.) 

Appropriations* 

1882-'87 $20,000 

1888 10, 000, '88,  747. 

Total 30,000 

List  of  appropriations,  '90,  938. 
Contracts. 

1889.  Baltimore  Dredging  Company,  fbr  dredging,  at  12i  cents  per  cable  yard,  '89, 
900. 
En§rineers. 
Chief  of  Engineers. 

Reports,  '88,  92;  '89,  109;  '90, 100. 
Engineer  in  Charge. 
W.  F.  Smith,  U.  S.  agent,  1884-^—.    Reports,  '88,  747 ;  '89,  899 ;  '90,  937. 
Operations. 

1887'-'90.  No  operations  for  lack  of  funds,  '88,  747;  '89,  900;  '90,  937. 
Projects. 
By  Lieut.  Col.  Craighill,  1882,  for  the  formation  of  a  dredged  channel  from  Hoopers 
Landing  to  Centerville  100  feet  wide  and  8  feet  deep  at  mean  low  water;  also 
a  turning  basin  at  Centerville  200  by  300  feet;  estimated  cost,  $30,000,  '82, 842 


COS  COB  (MIAMUS)  RIVER,  CONN.— Survey  of. 


Appropriations. 

1^2 $7,000 


En§rineers. 

Chief  of  Engineers. 

Report,  '91,  81. 
Engineer  in  Charge. 
Col.  D.  C.  Houston.    Report,  '91,  852, 865. 
Physical  Characteristics. 

Description  of  the  locality,  '91,  854. 
Plans. 
By  Col.  Houston,  1891,  for  a  low-water  channel,  from  the  mouth  of  the  nver  up  to 
the  railroad  bridge,  150  feet  wide  and  8  feet  deep;  estimated  cost, $36,000,  '91, 
855. 
Snrireys. 
Survey  ordered  by  act  of  September  19, 1890.    Made,  1891,  under  direotion  of  CoL 
Houston,  '91,  855. 
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€0^riii:8  CBEEKf  OHIO.— Examination  ov« 

Eiii^neers* 

Chief  of  ENODiXBitB. 

Report,  '89,  828. 
Enoinebr  in  Chabos. 

M^ .  L.  C.  Overmao,  1888.    Seport,  '89,  2386. 
Physical  Characteristics* 
Description  of  the  locality,  '89,  2335. 

Plans* 

In  1889  Maj.  Overman  did  not  conBider  that  the  commerce  of  the  creek,  present  or 
prospective,  Trarranted  an  improvement  at  this  locality,  '89,  2336. 

Surveys* 

Examination  ordered  by  act  of  Aagost  11, 1888.    Made,  1889,  under  direction  of 
M%].  Overman,  '89,  2335. 


COWIilTZ   RITER9  IVASH*— IMPROYBHENT  OF. 

(Con tinned  from  VoL  n,  p.  158.) 

Appropriations* 

1880-W $8,000 

1888 8, 000, '88,  2190. 

1890 8, 000, '90,  3064. 

1892 3, 000, '92,  2888. 

Total 22,000 

List  of  appropriations,  '91,  3371. 
En§rlneers. 

Chief  of  Engineers. 

Reports,  '88.  306;  '89,  364;  '90,  329;  '91,  418;  '92,  392. 
Engineers  in  Charge. 
Maj.  W.  A.  Jones,  1885-'90.    Reports,  '88,  2190:  '89,  2589. 
Maj.  T.  H. Handbury,  1890-'—.    Reports,  '90,  3063;  '91,  3370;  '92,  2837. 
Operations* 
1887-'88.  No  operations,  '88,  2190. 
1888-'89.  280  snags,  9  log  jams,  rock  and  gravel  cleared  from  the  channel ;  250  linear 

feet  of  wing  dams  built,  '89,  2590. 
1889-'90.  No  operations,  '90,  3063. 
1890-'91.  1,200  cubic  yards  of  gravel  and  156  logs,  snags,  and  trees  removed  from 

the  channel  between  the  mouth  and  Toledo,  '91,  3370. 
1891-92.  50  snags  cleared  from  the  channel,  and  400  linear  feet  of  wing  dam  built 
at  Tontle  River  Pass,  '92,  2838. 

Projects. 

By  Maj.  Gillespie,  1879,  for  improvement  of  the  river  from  the  mouth  to  Cowlitz 
Landing  by  removing  snags  and  scraping  bars ;  estimated  cost,  $5,000  for  the 
first  year,  with  an  annual  expenditure  thereafter  of  $2,000,  '81,  2603;  '86, 
1952;  '91,  3371. 


CRAJVES  CREEK,  TA*— Examination  of. 

Engrineers* 

Chief  of  Engineers. 

Report,  '91,  146. 
Engineer  in  Charge. 
Lieut.  Col.  P.  C.  Hains,  1891.    Report,  '91,  1289. 
Physical  Characteristics* 

Description  of  the  locality,  '91, 1389. 
Plans* 
In  1891  Lieut.  Col.  Hains  did  not  consider  the  locality  worthy  of  improvement, 
'91,  1289. 

Snnrevs. 

Exammation  made,  1891,  nnder  direction  of  Lieut.  Col.  Hains,  '91,  1289. 
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CRAME  AND  ^TATEIftS  BIT£B9,  MASflU— Subvxt  ow. 

Eiiirineers. 

Chief  of  Engineers. 

Reports,  *89,  44;  *90.  38. 
Enoinxer  in  Chabge. 

Lieot.  Col.  S.  M.  Mansfield,  1888.    Report,  '90,  517. 
Assistant. 
T.  T.  Hnnter  Harwood.    Report,  *90,  519. 
Physical  Characteristics. 

Description  of  the  locality,  '90,  517. 
Plans.  ^ 

By  Lient.  Col.  Mansfield,  1889,  for  improvement  of  Waters  River  by  enlarging  the 
existing  low- water  channel  to  a  width  of  100  feet  and  a  depth  of  8  feet  at  mean 
low  water  from  deep  water  of  Essex  Branch  to  the  wharves  at  the  head  of 
navigation;  estimated  cost,  $14,000;  also  for  improvement  of  Crane  River  by 
excavation  of  a  channel  2,850  feet  long,  100  feet  wide,  and  8  feet  deep  at  mean 
low  water;  estimated  cost,  $30,000,  *90,  518,519. 
§arveys. 
Ordered  by  act  of  Angnst  11, 1888.  Made,  1889,  under  direction  of  Lieut.  Col.  Mans- 
field, '90,  517. 


CREELS  BAT,  TOTTEBT  BAY,  AND  mUVNE^TAlIKEIir  SHOALS, 
IN  DEVILS  LAKE,  If.  DAK.— Examination  of. 

Enirineers. 

Chief  of  Engineers. 
Report,  '91,  274, 2223. 
Engineer  in  Charge. 
Maj.  W.  A.  Jones,  1891.    Report,  '91,  2223. 
Plans. 
In  1891  Maj.  Jones  did  not  consider  the  above  localities  worthy  of  improvement, 
'91,  2223. 
Surveys. 
Examination  ordered  by  act  of  September  19, 1890.    Made,  1891,  under  direction  of 
M^.  Jones,  '91,  2223. 


CROOKED  RIVER,  IVASH.— ExAmNAXiON  or. 

Enirlneers. 

Chief  of  Engineers. 

Report,  '91,  420. 
Engineer  in  Charge. 
Maj.  T.  H.  Handbury,  1890.    Report,  '91,  3378. 
Physical  Characteristics. 

Description  of  the  locality,  '91,  3378. 
Plans. 
In  1890  Maj.  Handbury  did  not  consider  the  locality  worthy  of  improvement,  '91, 
3379. 
Surveys. 
Examination  ordered  by  act  of  September  19, 1890.    Made,  1890,  under  direction 
of  MiO-  Handbury,  '91,  3378. 


CRYSTA<i  RIVER,  FLA.— Examination  or. 

Engineers. 

Chief  of  Engineers. 

Report,  '89,  1355. 
Engineer  in  Charge. 

Capt.  W.  M.  Black,  1888.    Report,  '89,  1355. 

Lieut.  T>.  D.  Gaillard.    Report,  '89,  1356. 
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CRTSTAL  RIVER,  FI.A.— Continued. 

Physical  Characteristics. 

Description  of  the  locality,  '89,  1355. 
Plans. 

In  1889  Capt.  Black  considered  the  available  channel  depth  snfiBcient  f6r  existing 
commercial  requirements,  '89,  1355. 

Surveys. 

Examination  ordered  hj  act  of  August  11,1888.    Made,  1889,  under  direction  of 

Capt  Black,  '89, 1355. 


CUmBERLABID  RITER,  ahove  Nashville.— Impboybmekt  or. 

(Continued  from  Vol.  II,  p.  161.) 

Appropriations. 

1876-W $421,000 

1888 200, 000, '88»  1616. 

1890 250, 000, '90,  2139. 

1892 250,000, '92.  1939. 

Total 1,121,000 

List  of  appropriations,  '89,  1840. 
Commerce. 

Present  and  prospective  benefits  to  commerce,  '90,  2138. 
Contracts. 
1888.  Holmes  &  Wilk,  for  lock  and  dam  construction,  at  a  total  of  $57,080,  '89, 1844. 

P.  L.  Hedrick,  for  lock-keeper's  house,  at  $2,937.80,  '89,  1844. 
1891.  F.  Hartuey,  for  timber  and  stone  dike  construction,  at  a  total  of  $16,979, 
'91,  2275.    H.  F.  Holmes,  for  completion  of  masonry  at  Lock  No.  1,  at  a  total 
of  $35,490,  '91,  ^76.    Rich  &  Holmes,  for  construction  of  cofferdam,  excava- 
tion of  lock  pit,  and  completion  of  masonry  of  Lock  No.  2,  at  a  total  of  $163,550, 
'91,  2277. 
Enirlneers. 
Chubf  of  Enoineebs. 

Reports,  '88,  211;  '89,  246;  '90,  222;  '91,  283;  '92,  270. 
Board  of  Engineers. 
Convened  at  Chattanooga,  March  30, 1887,  by  8. 0.  No.  43,  to  examine  and  report 
upon  Lieut.  Col.  Barlow's  project  for  a  lock  and  dam  at  Lower  Nashville  Island. 
Report,  '88,  1622.    (Lieut.  Cols.  Poe  and  Merrill  and  Lieut.  Waterman.) 
Report  bv  Ma^i.  Kinfi^,  '88,  1625. 

Convened  at  Nashville,  Tenn.,  November  16, 1889,  by  S.  O.  No.  68,  to  examine  and 
report  upon  proposed  dam  at  Lock  No.  1,  Cumberland  River.    Report,  '90, 2144. 
(Col.  Poe  and  Lieut.  Cols.  Merrill  and  Barlow.) 
Enoinrrks  in  Charge. 
Lieut.  Col.  J.  W.  Barlow,  1886-'92.    Reports,  '88, 1614,  1618;  '89, 1840;  '90, 2136;. 

•91,  2270. 
Lieut.  Col.  H.  M.  Robert,  1892-'—.    Report,  '92,  1931. 

Operations. 

1887-'88.  150  cubic  yards  rock  and  gravel  removed ;  215  cubic  yards  riprap  stone^ 
quarried;  721  cubic  yards  riprap  dam  built;  602  snags  removed  from  channel, 
and  926  trees  from  the  banks,  '88,  1615. 

1888-'89.  5(X)  cubic  yards  riprap  dams  built;  81  cubic  yards  brush  and  stone  bank 
protection  placed;  193  snags  removed  ft'om  channel,  and  753  trees  £rom  the- 
banks;  1(X) linear  feet  of  coderdam  built,  and  865  cubic  yards  rock  excavated 
from  lock  pit,  '89.  1841, 1842. 

1889-'90.  Construction  of  Lock  No.  1  continued;  cofferdam  completed;  5,204 cubic 
yards  rock  excavated  from  lock  pit;  1,840  cubic  yards  stone  quarried,  '90, 2137. 

1890-'91.  1,700  cubic  yards  of  earth  and  10,855  cubic  yards  of  rock  excavated  from 
lock  pit  at  Lock  and  Dam  No.  1 ;  842  cubic  yards  of  masonry  quarried,  '91, 2271. 
3,(XX)  cubic  yards  of  earth  excavated  for  lock  site  at  Lock  and  Dam  No.  2,  and 
construction  of  cofferdam  begun,  '91,  2272.  1,011  snags  and  1,708  bowlders 
removed  irom  the  channel,  and  7,795  trees  cleared  from  the  banks,  '91,  2273. 

1891-92.  300  snags  removed  from  the  channel,  and  1,643  overhanging  trees  cleared 
from  the  banks,  '92,  1935.    Construction  of  Lock  and  Dam  Nos.  1  and  2  con- 
tinued, '92,  1936. 
Physical  CliaracterisCics. 

Table  of  distances,  with  fall  of  water  on  shoals,  and  average  depth  in  pools  on  the- 
Lower  Cumberland  River  from  Lock  No.  1 ;  upper  river  improvement  to  the« 
Ohio  River,  '90.  2140. 
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CUMBERLAND  RIVER,  above  Nashville— Continned. 

Projects. 

By  Maj.  Weitzel,  1872,  for  the  improvement  of  the  river  from  the  Falls  of  the  Cum- 
berland to  Nashville,  872  milee,  by  excavation  of  ledges,  sand  and  gravel  bars, 
concentration  of  water  by  wing  dams,  removal  of  snags  and  bowlders,  and  the 
re-sirictiou  of  tributaries  to  determined  channels;  estimated  cost,  $258,864. 
'71,  470,478;  '72,  471;  '77,  594. 

By  Maj.  McFarland,  1875,  for  the  improvement  of  Smiths  Shoals  by  wing  dams,  so 
as  to  give  descending  coal  boats  a  depth  of  4  feet  during  mean  high  water^ 
'75,  i,  795, 796. 

In  1881  Maj.  King  proposed  the  improvement  of  the  river  between  Jellico  and  Cum- 
berland Ford,  a  distance  of  110  miles,  by  removal  of  snags,  trees,  and  similar 
obstructions;  estimated  cost,  $55,000, '81,  1853;  '87,  1736. 

By  Maj.  King,  1884,  for  improvement  of  the  river  from  Nashville  to  the  head  of 
Smiths  Shoals,  giving  a  slack-water  navigation  by  the  construction  of  23  locks 
between  Nashville  and  Point  Bumside,  and  7  locks  at  Smiths  Shoals,  giving  a 
depth  of  5  feet  on  the  lower  miter  sills;  estimated  cost,  $4,077,922, '84, 1663, 
16&;  '87.1761. 

Dimensions  of  locks,  as  fixed  by  Board  of  Engineers,  280  feet  long  and  52  feet  wide, 
'87,  1760. 

In  1891  locks  of  larger  dimensions  than  those  contemplated  in  the  original  project 
and  estimates  having  been  recommended  by  the  Board  of  Engineers,  the  esti* 
mate  was  revised,  making  the  cost  of  the  23  locks  and  dams  betT^een  Nashville 
and  Point  Burnside  $5,750,000,  and  to  continue  the  improvement  to  the  head 
of  Smiths  Shoals,  with  7  additional  locks  and  dams,  was  estimated  to  cost 
$1,750,000,  making  the  total  estimated  cost  of  the  revised  project  $7,500,000, 
'91,  2270;  '92,  li»38. 


CUIVIBERLIND  RIVER,  below  Nashville.— iMPBovEidSNT  ov. 

(Continued  from  Vol.  II,  p.  163.) 

Approprialioiis. 

1832-87 $410,000 

1888 10,000, '88,  1614. 

1890 40, 000, '90,  2136. 

1892 40, 000, '92,  1931. 

Total 500,000 

List  of  appropriations,  '92,  1929. 

Enirliieers. 

Chief  of  Engineers. 

Reports, '88,  210,1627;  '89,  245,248;  '90.  221,223;  '91,  282;  '92,  270. 
BoABD  OF  Engineers. 
Convened  at  Chattanooga,  June  16, 1888,  by  S.  O.  No.  22,  to  report  upon  a  plan  for 
the  improvement  of  the  mouth  of  the  Cumberland.    Report,  '88,  1628.    (Lieut« 
Cols.  Merrill  and  Barlow,  Maj.  Mackenzie,  and  Lieut.  Waterman.) 
Swgineera  in  Charge 
Lieut.  Col.  J.  W.  Barlow.  1886-'92.     Reports,  '88»  1611,  1626, 1631 ;  '89,  1837 ;  '90^ 

2133.  2151,2152;  '91,  2268. 
Col.  H.  M,  Robert,  1892-'—.    Report. 
Assistants. 
C.  A.  Locke.    Report,  '90,  2158. 
B.  B.  Smith.    Report,  '90,  2159. 
Operations. 
1887-88.  5,780  cubic  yards  riprap  dam  built;  4,800  cubic  yards  riprap  stone  quar- 
ried; 517  snags  removed  from  the  channel  and  1,065  from  the  banks,  '88, 1612. 
1888-'89.  No  operations,  '89,  1839. 
1889-'90.  116  snags  and  stumps  and  10  cubic  yards  solid  rock  removed  £rom  channel; 

330  cubic  yards  stone  quarried,  and  repairs  to  dams,  '90,  2134. 
1890-'91.  40  cubic  yards  sand  and  gravel  removed  at  Lower  Gatlin  Shoal :  748  cubio 
yards  of  rock  removed  from  longitudinal  dam,  and  923  cubic  yards  or  new  spur 
riprap  dam  built ;  22  snags  and  550  overhanging  trees  cleared  &om  channel 
and  banks,  '91,  2268. 
1891-92.  1,210  snags,  61  cubio  yards  rook,  1,050  cubic  yards  graveL  and  16  tons  of 
wreckage  removed  from  the  channel,  and  1,139  trees  cleared  ^om  the  banks; 
reconstruction  of  spur  dams  at  Cumberland  Island,  '92,  1929. 

8648 10 
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ClJ]fEB£RI.AND  RITER,  below  BTasliTUle— Continaed* 

Physical  Characteristics. 

Description  of  the  Lower  Cumberlaiid,  '90,  2154. 

Table  of  cnrreut  velocities  on  the  Lower  Cumberland,  '90, 2161. 
Plans. 

By  Lieut.  Col.  Barlow,  1889,  for  improvement  of  the  Cumberland  River  between 
Nashville  and*  Big  Eddy,  a  distance  of  144  miles,  by  the  construe tiuu  of  7  locks 
and  dams;  estimated  cost,  $1,783,350,  '90,  2157. 
Projects. 

From  1832  to  1871,  inclusive,  $185,000  was  appropriated  for  this  part  of  the  river. 
'74,  i,  578. 

By  Maj.  Weitzel,  1872,  for  improvement  of  the  Cumberland  River  below  Nashville, 
fio  as  to  give  a  low-water  depth  of  3  feet,  by  excavation  of  le<lges.  sand  and 
travel  bars,  removal  of  saajy;8  and  bowlders,  concentration  of  water  by  win^- 
dam  coDstrnction,  and  restriction  of  tributaries  to  determined  channels;  esti- 
mated cost,  $248,821,  '71,  480;  '72,  462.  Total  estimated  cost  of  Improvement 
increased  in  1884  to  $348,000,  '84.  1646;  '87,  1759. 

In  1888  the  Board  of  Engineers  provided  for  the  improvement  of  the  Cumberland 
at  its  mouth,  closing  the  left  channel  around  the  tow  head  by  a  pile  and  brush 
dam  20  feet  wide  and  rising  to  low-water  level,  capped  by  crib  work  built  up 
tp  the  8-foot  stage  of  the  river;  estimated  cost,  $129,600.  (Lieut.  Cols.  Merrill 
and  Barlow,  Maj.  Mackenzie,  and  Lieut.  Waterman.)  This,  together  with 
$20,000  proposed  by  Lieut.  Col.  Barlow,  1888,  for  snagging  at  Gatlin  Shoalsi 
increases  the  total  estimate  for  the  improvement  of  the  Lower  Cumberland  to 
$497,600,  '88,  1613, 1614, 1630, 1631;  '90,  2158. 
§arveys. 

Survey  of  the  Lower  Cumberland,  with  a  view  to  slack-water  navigation,  ordered 
by  act  of  August  11, 1888.  Made,  1889,  under  direction  of  Lieut.  CoL  Barlow, 
'90,  2152. 

Maps. 
'88,  1631 ;  '90,  2156. 


CUMBEBLAIVD  RITER,  KY.,  South  Fork  of.— Impbovebcent  of. 

(Continued  from  Vol.  II,  p.  164.) 

Appropriations. 

1882-'87 $12,000 

List  of  appropriations,  '89,  1846. 

Eng^ineers. 

Chief  of  Engineebs. 

Beporte,'88,  211;  '89,  274;  '90,  222;  '91,  285;  '92,  273. 
Enoineeks  in  Charge. 
Lieut.  Col.  J.  W.  Barlow,  1886-'92.     Reports,  '88, 1633;  '89,  1846:  *90,  2148;  '91, 

2286. 
Lieut.  Col.  H.  M.  Robert,  1892-'—.    Report,  '92,  1943. 
Operations. 
1887-88.  607  cubic  yards  riprap  quarried,  and  2,000  cubic  yards  of  spur  dam  built, 

*88  1633, 
1888-^92.  No  operations  for  lack  of  funds,  '89, 1846;  '90,  2148;  '91,  2286;  '92, 1943. 
Projects. 
By  Maj.  King,  1881,  for  improvement  of  about  44  miles  of  river  below  Devils 
Jump,  by  removal  of  gravel  bars  nnd  bowlders,  excavating  channel  through 
rocky  reefs,  and  construction  of  wing  dams,  so  as  to  secure  safe  navigation  at 
stages  of  the  river  when  at  leaat  3  feet  above  low  wator;  estimated  coat, 
$62,803,  '81,  1897, 1898;  '86,  270;  '87,  235;  '90,  2149. 


CUMBERLAND  SOUND,  OA.  AND  FI^A.— Ibiproybment  ov. 

(Continued  from  Vol.  II,  p.  164.) 

A  pproprtations. 

l88(>-'87 $367,500 

1888 112,500,  '88,  1053. 

1890 112,500,  '90,  1426. 

.  1892 170,000,  '92,  1290. 

Total 762,500 

List  of  appropriations,  '88,  1053;  '91,  1562. 
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CUMBERLAND  SOUND,  OA.  AND  FLA.— Continued. 

Commerce. 

Amount  of,  dependent  upon  water  transportation  through  Cumberland  Sound,  '90, 
1424;  '91.  1561. 
Contracts. 
1888.  Anson  M.  Bangs,  for  jetty  construction,  stone  at  $3.27  and  shells  at  $1.27 

per  cubic  yard,  *89,  1276. 
1891.  J.  F.  Gay  nor,  for  brush  mattress  at  97  cents  and  log  aud  brush  mattress  at 
99  cents  per  square  yard,  and  stone  at  $3.49  per  cubic  yard,  '91,  1563. 
Enn^ineers. 
Chief  of  Engineers. 

Reports,  '88,  142;  '89,  163;  '90.  146;  '91, 184;  '92,  180. 
Board  of  Engineers. 
Convened  at  Washington,  November  10,  1888,  by  S.  O.  No.  50,  to  report  upon  a 
project  for  tlie  improvement  of  Cumberland  Sound.    Report,  '89, 1281.    (Lieut. 
Cols.  Gillespie  and  King  and  Mi^.  Post.) 
Engineer  in  Charge. 
Lieut.  O.  M.  Carter,  1888-'—.    Reports,  '88,  1050;  '89, 1273, 1280;  '90,  1422;  '91, 
1559,  1565;  '92,  1286. 
Assistants. 
W.  R.  Curtis.    Report,  '88,  1054. 
M.  P.  Paret.    Reports,  '89,  1276;  '90,  1426. 
Operations. 
1887-^88.  37,725  square  yards  wattling  and  11,821  cubic  yards  stone  placed  in  jetty, 

'88,  1052. 
1888-^89.  10,513  oubio  yards  stone  and  1,253  cubic  yards  shell  placed  in  the  jetty, 

'89.  1277. 
1889-'90.  18,060  cubic  yards  stone  and  818  cubic  yards  shell  placed  in  the  jetty, 

'90,  1426. 
1890-'91.  2,770  square  yards  of  brush  mattress  and  382  cubic  yards  of  stone  used 

in  extending  the  foundation  course  of  the  north  jetty  267  feet,  '91,  1561. 
1891-92.  58,759  square  yards  brush  mattress  and  11,429  cubic  yards  stone  used  in 
extension  of  foundation  course  of  north  jetty  6,177  feet,  '92,  1288. 
Physical  Ciiaraeteristics. 
Tidal  observations,  *91,  1576. 
Direction  and  velocity  of  currents,  '91,  1581,  1582. 
Ebb  and  flood  volumes,  '91, 1591. 
Borings,  '91,  1596. 
Projects. 
By  Lieut.  Col.  Gillmore,  1879,  for  two  low  jetties  of  riprap  stone  reefcing  upon  a 
foundation  mattress  of  logs  and  brush,  starting  from  the  shores  on  opposite 
sides  of  the  entrance  and  extending  seaward  across  the  bar,  with  outer  ends 
parallel  to  each  other  and  from  3,000  to  3,500  feet  apart,  designed  to  give  a  low- 
water  channel  20  to  21  feet  deep;  estimated  cost,  $2,071,023,  '79,  793;  '80,  965: 
•86,  189;  '87,  1191;  '91,  1566,  1573;  '92,  1286. 
In  1891  the  Board  of  Engineers  fixed  the  width  between  the  outer  ends  of  the 
jetties  at  3,900  feet,  and  made  the  elevation  of  the  south  jetty  to  high  water 
throughout  its  entire  length  provisional  upon  failure  to  secure  sufficient  depth 
with  lower  jetties,  '91,  1601. 
Surveys. 
Maps, 
'88,  1052;  '89,  1276;  '91, 1561;  '92,  Atlas,  60. 


CITRR£NT  RIVER,  mO.— ExAMiNATioir  07. 

(Continued  from  Vol.  U,  p.  165.) 

Enn^loeers. ' 

Chief  of  Engineers. 

Report,  '91,  257. 
Engineer  in  Charge. 

Capt.  H.  8.  Taber,  1890.    Report,  '91,  2066. 
Assistant. 

J.  R.  Van  Frank.    Report,  '91,  2067. 
Physical  Characteristics. 
Description  of  the  locality,  '91,  2065. 
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CURREBTT  RIVER,  lUO.— Continaed. 

Plans. 

By  Capt.  Taber,  1890,  for  improvement  from  Van  Bnren  to  the  month  by  oonstmotion 
and  operation  of  snag  boat  and  erection  of  wing  dams;  estimated  cost,  $10^000, 
•91,  2066. 
Surveys. 

Examination  made,  1890,  under  direction  of  Capt.  Taber,  '91,  2065. 


CURRITUCK  SOUND,  COAWJOK  BAIT,  AND   NORTH  RITER 

BAR,  N.  C* — Improvement  of. 

(Continued  from  YoL  II,  p.  166.) 

Appropriations. 

1878-'87 $135,000 

1888 7, 500, '88,  772. 

1890 10,000,  '92.1095. 

1892 9,000,  '92,  1095. 

Total 161,500 

List  of  appropriations,  '92,  1095. 
Comnierce. 

Traffic  passing  through  Coanjok  Bay,  etc.,  for  1889  and  1890,  '89,  963;  '90, 1029. 
Contracts. 
1889.  P.  S.  Ross,  for  dredging,  at  28^  cents  per  cubic  yard,  '90,  1027. 
1891.  C.  T.  Caler,  for  dredging,  at  24f  cents  per  cubic  yard,  '92.  1095. 
Enirineers. 
Chief  of  Engineers. 

BeportB,'88,  102;  '89, 119;  '90,  108;  '91,  152;  '92,  152. 
Engineers  in  Charge. 
Col.  W.  P.  Craighill,  1888-W.    Report,  '88,  770. 

Lieut.  G.  J.  Fiebeger.  1889-'92.    Reports,  '89,  961;  '90,  1027;  91,  1305. 
Lieut.  E.  Burr,  1892-'—.    Report,  '92.  1095. 
Operations. 
1887-'88.  Dredging  on  North  River  Bar  completed,  '88,  770. 
1888-'89.  No  operations,  '89,  961. 

1889-^90.  21,494  cubic  yards  material  dredged  and  71  logs  removed  from  the  chan- 
nel, '90, 1027. 
1890-^91.  No  operations,  '91, 1305. 
1891-'92.  32,308  cubic  yards  material  dredged,  '92,  1095. 
Projects. 
By  Capt.  Phillips,  1878,  to  secure  through  Currituck  Sound,  by  dredging,  a  chan- 
nel 80  feet  wide  and  9  feet  deep  at  ordinary  winter  stage  of  water;  estimated 
cost,  $90,000,  '79,  693 :  '80,  827. 
By  Oapt.  Phillips,  1880,  for  Improvement  of  Coanjok  Bay  by  dredging  channel 
same  dimensions  as  above,  to  be  protected  on  western  side  by  an  oyster-shell 
dike  9,200  feet  in  length;  estimated  cost,  $50,213.95,  '81,  1000. 
By  Capt.  Hinman,  1886,  for  improvement  of  North  River  Bar  by  excavation  of  a 
channel  7,150  feet  long,  150  feet  wide,  and  9.4  feet  deep  at  ordinary  low  water; 
also,  construction  of  two  range  lights  to  mark  channel;  estimated  cost,  $55,122, 
'85,  86,  155. 
Surveys. 
Maps. 
'89,  962. 


CTPRESS  BATOU,  TEX.  AND  LA.— Improvement  or. 

(Continued  from  Vol.  II,  p.  167.) 


Appropriations. 

1872-'87 


$117,000 

1890 10,  000, '91,  2022. 

1892 2,000, '92,  1671. 

Total 129,000 
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€TPBES§  BATOU,  T£X.  AND  LA.— Continned. 

Enirineers. 

Chief  of  Engineers. 

Reports, '88,  177;  '89,  208;  '90, 195;  '91,  248;  '92,  240. 
Engineer  in  Charge. 
Capt.  J. H.  Willard,  1886-'— .    Reports, '89.  1343;  '89,  1595;  '90,  1826,1914:  '91, 
2021;  '92,1668. 
Operations. 
1887-88.  102,704  onbic  yards  earth,  eto.,  and  2,150  logs  and  snags  removed  from 
the  channel;  825  linear  feet  brush  dams  built,  and  560  trees  removed  from 
the  banks,  '88.  1344. 
1888-^89.  No  operations,  '89,  1596. 
1889-^90.  26,359  cubic  yards  material  dredged  from  the  channel;  4,200  trees  oat; 

210  stumps  and  trees  removed  from  channeL  '90,  1827. 
1890-'92.  No  operations,  '91,  2022;  '92, 1668. 
Pliy steal  Cliaraeteristles. 

Description  of  the  bayou,  '90,  1917. 
Projeets. 
History  of  projects  and  plans  for  improvement,  '90, 1914. 

By  Capt.  Howell,  1872,  for  removal  of  obstructions  and  clearance  of  a  channel 
through  Cypress  Bayou;  estimated  cost,  $50,000,  '73,  622.  Completed  in  1880, 
•80,  1280;  '86,  229. 
By  Capt.  Bergland,  1885,  for  straightening  and  marking  present  channel,  cutting 
stumps,  and  reopening  cuts  by  dredging;  estimated  cost,  $18,000, '85, 1494;  '87, 
194. 


BAN  RIT£R,  TA.  AND  N.  €.— Improvement  of. 

(Continued  from  YoL  II,  p.  168.) 

Appropriations. 

188(>-W $50,500 

List  of  appropriations,  '88,  839. 
Engineers. 

Chief  of  Engineers.    • 

Reports, '88, 115;  '89,  183;  '90,  120. 
Engineer  in  Charge. 
S.  T.  Abert,  U.  S.  agent,  1878-'—.    Reports,  '88,  838 ;  '89,  1023;  '90, 1083. 
Operations. 
1887-88.  1,900  cubic  yards  loose  and  blasted  rock  removed;  981  cubic  yards  sand 
and  gravel  dredged  from  the  channel ;  497  linear  feet  spur  dams  completed, 
'88,  839. 
1888-'89.  174  linear  feet  crib  work  built,  208  linear  feet  brush  mats  sunk,  and  140 

cubic  yards  rock  used  in  dam  construction,  '89,  1023. 
1889-^90.  No  operations  for  lack  of  funds,  '90,  1084. 
Projects. 
By  S.  T.  Abert,  1879,  for  securing  a  channel  35  feet  wide  with  a  depth  of  3  feet  at 
low  water  for  a  distance  of  77  miles  by  dredging,  rock  excavation,  and  the 
construction  of  looks  and  dams;  estimated  cost,  $^,579.20,  '79,  666,  671;  '80, 
788.    Revised  in  1880  for  a  channel  35  feet  wide,  with  a  depth  of  1^  feet  in  pools 
and  2  feet  in  rapids  without  locks  and  dams;  estimated  cost,  $52,000,  '80,  788. 
Increased  $5,500  in  1886^87,  '86,  147 ;  '87,  954. 


B'ARBONNE  RITER,  LA.— (See  Bayou  D'Arbonnb,  La.) 


DARIEN  HARBOR,  OA.— Improvement  or. 
(Continued  from  Vol.  II,  p.  169.) 


Appropriations. 

1878-79 $8,0C0 

1890 25,000,  '91,  1529. 

1892 25,000,  '92,  1259. 

Total 58,000 
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Contracts. 

1891.  P.  S.  R08B,  for  dredging^  at  23  cents  per  cubic  yard,  '91,  1530. 
Eiii^ineers. 
Chief  of  Engineers. 

Reports,  '91,  180;  '92,  177. 
Engineer  in  Charge. 
Capt.  O.  M.  Carter,  1890-'—.    Reports,  »91,  1528;  '92,  1257. 
Operations* 
1890-'91.  13,194  cnbic  yards  material  dredged,  '91,  1528. 
1891-'92.  73,445  cubic  yards  material  dredged,  '92,  1258. 
Projects. 
By  Col.  Gillmore,  1885,  for  improyemeut  of  tbe  river  between  Darien  and  Doboy,  a 
distance  of  about  10  miles,  by  the  formation  of  a  channel  through  the  shoals 
below  Darien  12  feet  deep  at  low  water,  the  channel  to  be  obtained  by  dredg- 
ing and  maintained  by  the  construction  of  wing  dams  at  five  of  the  ^oals; 
estimated  cost,  $170,000,  '85,  1238,1242;  '91,  1528. 


DAyi§  ISLAND  BAM.— (See  Ohio  River.) 


DEALS    ISLAND,  HID.     Upper  thoroairlifare    between  Island 

and  mainland* — Improvement  of. 

(Continued  from  Vol.  n,  p.  170.) 

Appropriations. 

1881 $5, 000, '81,  884. 

Enirineers. 

Engineer  in  Charge. 
W.  F.  Smith,  U.  S.  agent,  1884-'—.    Report,  '88,  751. 
Operations. 

1887-88.  Operations  postponed  to  await  adequate  appropriations,  '88,  751. 
Projects. 
•      By  Lieut.  Col.  Craighill,  1882,  to  provide  a  harbor  of  refuge  for  small  vessels  and 
a  landing  place  for  steamers  by  dredging  an  anchorage  basin,  with  an  approach 
ftom  deep  water,  and  the  construction  of  a  breakwater  to  protect  the  dredged 
channel  &om  filling;  estimated  cost,  $20,000,  '82,  856;  '83,  680. 


DEEP  RIVER,  IFASH.— Examination  of. 

Engineers. 

Chief  of  Engineers. 

Report,  '91, 420. 
Engineer  in  Charge. 
Maj.  T.  H.  Handbury,  1890.    Report,  '91,  3378.  , 

Piiysical  Ciiaraeteristics. 

Description  of  the  locality,  '91,  3378. 
Pians. 
In  1890  M^j.  Handbury  did  not  consider  the  locality  worthy  of  imptovement. 
'91,  3378. 
Surveys. 
Examination  ordered  by  act  of  September  19, 1890.    Made  under  direction  of  M%j. 
Handbury, '91,  3378.    • 


DELAWARE  BAT9  DEL.— Examination  fob  a  national  harbor  qw 

REFUGE. 

Enfi:ineer8. 

Chief  of  Engineers. 
Reports,  '91,  119;  '92,  119. 
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BELAITARE  BAT,  DEL.— Coutinned. 

E  ni^lneers-7-Continned. 
Board  of  EkGiNREKS. 
Convened  at  PhiladelphiJLPa.,  December  11, 1890,  by  S.  O. No.  66,  to  examine  and 
report  upon  a  proposed  national  harbor  of  refuge  for  deep-draft  vessels  near 
the  mouth  of  Delaware  Bay.    Reports,  '91.  112U}  '92,  941.     (Col.  Craighill, 
Maj.  Raymond,  and  Capt.  Bixby.) 

Plans. 
In  1890  the  Board  recommended  postponement  of  a  definite  decision  upon  the  ques- 
tion of  location  until  after  survey  of  the  locality,  '91,  1121.  After  survey,  in 
1892,  the  Board  proposed  the  formation  of  a  harbor  of  refuj^e,  with  a  minimum 
low- water  depth  of  24  feet,  by  construction  of  a  stone  breakwater  1)  miles  in 
length,  extending  in  a  general  northwest  and  southeast  direction  on  the  east 
branch  of  the  shears,  off  Cape  Henlopen,  Del. ;  also  the  construction  of  a  row 
of  ten  ice  piers  across  the  upper  end  of  the  harbor  to  protect  the  anchorage 
against  ice  descending  the  bay;  total  estimated  cost,  $4,665,000,  '92,  942, 943. 


DEI^A'WARE  BAIT,  Ice  harbor  at  liead  of.^SuKVST  of. 

(Continued  from  Vol.  II,  p.  172.)  • 

Appro  priatlons* 

.1882 $25, 000, '82,  787. 

Enn^ineers. 

Chief  of  Enginkers. 

Reports,  '88,  80;  '89,  98;  '90,  89;  '91,  113;  '92,  115. 
Engineers  in  Charge. 

Lieut.  Col.  U.  M.  Robert.  1885-'90.    Reports,  '88,  704 ;  '89,  868. 

Maj.  C.  W.  Raymond,  1890-'—.    Reports,  '90,  887 ;  '91,  1072 ;  '92,  930. 

Plans. 

Maj.  Raymond  reports,  1890,  that  the  construction  of  an  ice  harbor  at  the  head  of 
Delaware  Bay  should  be  deferred  to  await  the  completion  of  the  improved 
ship  channel  between  Philadelphia  and  the  sea.  Estimated  coat  of  ice  narbor 
from  $400,000  to  $600,000,  '90,  887;  '91^  1073;  '92,  931. 


DELAIFARE  BKEAKITATER,  DEL. 

(Continued  from  Vol.  II,  p.  173.) 

^riatlons. 

l822-'87 $2,448,353.70 

1888 100,  000. 00, '88,  708. 

1890 80, 000. 00, '90,  891. 

1892 50, 000. 00, '92,  935. 

Total 2,678,353.70 

List  of  appropriations,  '92,  934. 

Commerce. 

Importance  of  the  work,  '88,  707. 

Contracts. 

1888.  Brandywine  Granite  Company,  for  furnishing  and  placing  random  stone,  at 

$2.23  per  ton,  '89,  873. 
1891.  Brandvwine  Granite  Company,  for  furnishing  and  placing  random  stone,  at 
$2.17  per  ton,  '91,  1077. 
Entrineers* 
Chief  of  Engineers. 

Reports, '88,  81;  '89,  100;  '90,  90;  '91,  115;  '92,  116. 
Engineers  in*  Charge 
Lieut.  Col.  H.  M.  Robert,  1888-'90.     Reports,  '88,  707;  '89,  871;  '90,  891. 
Maj.  C.  W.  Raymond,  1890-'—.    Reports,  '90,  889;  '91,  1075,  1078;  '92.  933. 
Assistant. 
L.  Y.  Schermcrhorn.    Report,  '90,  894. 


• 
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Operations. 

1887-'88.  No  operations  forlaok  of  funds,  '88,  707. 

1888-'89.  23,195  tons  random  stone  placed  in  Delaware  Breakwater  gap,  *89,  871. 

1889-90.  17,755  tons  random  stone  placed  in  the  breakwater  gap,  '90,  889, 

1890-'91.  Quarrying  of  stone  begun  under  contract,  '91,  1076. 

1891''92.  34,022  tons  of  granite  placed  in  breakwater  gap,  '92,  933. 
Projects. 

The  original  project  was  submitted  in  1828  by  a  Board  of  Commissioners  appointed 
by  Congress,  and  proposed  the  construction,  in  the  concavity  of  the  bay  jnst 
inside  of  Cape  Heulupen,  of  two  massive  works  on  the  pierres  perdues  or  rip- 
rap system,  separated  by  an  interval  of  1,390  feet;  the  larger  work,  called  the 
breakwater,  to  afford  a  safe  anchorage  during  gales  fcom  the  north  and  east, 
and  the  lesser,  called  the  ice  breaker,  to  protect  shipping  against  northeast 
gales  and  the  neavy  drifting  ice  in  the  bay,  '79,  453;  '86,  119. 

This  project  was  completed  in  1869,  under  aggregate  appropriations  of  $2,192,103.70, 
and  resulted  in  tne  construction  of  a  breakwater  2,558  feet  long,  and  an  ice 
breaker  1,359  feet  long  on  top,  '79,  463;  '86,  119,  840. 

The  Board  of  Engineers  of  1871  and  1879  recommended  the  closure  of  the  interval 
between  the  breakwater  and  ice  breaker  by  a  work  similar  to  those  already 
built,  at  an  estimated  cost  of  $600,000  to  $1,314,200,  '72,  756;  '79,  456. 

By  Capt.  Ludlow,  1882,  for  closing  the  gap  between  the  breakwater  and  ice  breaker, 
by  a  random-st-one  foundation  carrying  a  concrete  superstructure ;  the  foundft- 
tion  to  be  brougM  to  a  height  of  12  feet  below  mean  low  water,  with  a  top 
width  of  48  feet ;  the  concrete  superstructure  to  have  a  bottom  width  of  ^ 
feet,  a  top  width  of  12  feet,  and  to  rise  12  feet  above  mean  loW  water.  The 
estimated  cost  was  $675,000,  '82,  792:  '86,  119. 

In  1883  a  brush-mattress  foundation  under  the  random-stone  superstructure  was 
adopted,  '83,  130,  659 ;  '84, 845. 

In  1884  the  pile  bridge  forming  a  part  of  the  project  of  1882  was  abolished,  '84, 
846;  '85,122,847;  '87,81. 

Causes  for  probable  increase  in  cost  as  originally  estimated,  '87,  806. 

By  Lieut.  Col.  Robert,  1890,  for  completion  of  the  Delaware  Breakwater  by  a 
substructure  of  rubble  stone  and  a  superstructure  of  concrete;  the  rubble 
mound  to  have  side  slopes  of  1  vertical  to  2  horizontal  on  the  sea  face,  and  1 
vertical  to  1^  horizontal  on  the  harbor  face;  its  top  to  be  62  feet  wide  and  15 
feet  below  mean  low  water;  the  superstructure  is  to  have  a  cross  section  of  27 
feet  height  and  27  feet  width,  its  base  being  15  feet  below  mean  low  water^ 
and  its  top  7i  feet  above  mean  low  water :  the  material  of  which  it  is  com- 
posed to  be  concrete  blocks  up  to  about  2  feet  above  high  water,  the  topping, 
after  the  blocks  have  settled,  to  be  a  mass  of  concrete;  the  foot  of  the  super- 
structure to  be  protected  on  the  sea  face  by  4-ton  blocks  of  stone ;  estimated 
cost,  $500,000,  '90,  893. 

In  1891  the  revised  project  of  Maj.  Raymond  provided  for  a  rubble  mound,  to  be 
raised  to  the  level  of  mean  low  water,  with  a  width  of  40  feet  at  that  level, 
and  a  superstructure  above  low  water,  14  feet  high  and  20  feet  wide  on  top,  to 
be  formed  by  heavy  stone  laid  in  position,  the  interior  spaces  to  be  filled  with 
rubble;  estimated  cost,  $400,000,  '91, 1083. 


DELAWARE  RIVERs—lMPRovKMENT  or,  including  between  Bkides- 
BURG  AND  Trenton,  below  Bkidesburo,  at  Smiths  Island,  at  Schoonsb 
Lbdge,  ^nd  at  Reedy  Island. 

(See  also  Delaware  Riveb  at  Philadelphia.) 

(Continued  from  Vol.  II,  p.  174.) 

Appropriations. 

r802-'«7 $1,762,000 

1888 : 2.50,000,  '88,  675. 

1890 250,000,  '90,  875. 

1892 50,000,  '92,  904. 

Total 2,312,000 

List  of  appropriations,  '92,  903. 
Commerce* 

Commercial  requirements  between  Philadelphia  and  Trenton,  '90,  880. 
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HEIiAirARE   RIVER— Continued. 

Contracts* 

1888.  J.  H.  Ward,  for  furnishing  and  placing  stone  in  Mifflin  Bar  Dike,  at  $1.19  per 
cnbic  yard.  '88,  676.  J.  A.  Bowker,  for  furnishing  and  placing  %tone  in  Fishers 
Point  Dike,  at  $1.49  per  oubio  yard,  '89,  860.  American  Dredging:  Company^ 
for  dredging  at  Mifflin  Bar,  at  18  cents  per  cubic  yard,  '89, 859.  Atlas  Dredging 
Company,  for  dredging  at  Bulkhead  Shoal,  at  24  cents  per  cubic  yard,  '89,  859. 
Davis  &  Irwin,  for  500  linear  feet  pile  and  stone  dike  at  Fishers  Point,  at  an 
aggregate  of  $8,521.63,  '89,  860.  Davis  &  Irwin,  for  500  linear  feet  of  pile  dike 
at  Fishers  Point,  at  an  aggregate  of  $5,379.75,  '89,  861.  Brandy  wine  Granite 
Company,  for  brush  and  stone  dike  construction  at  Reedy  Island;  brush  mat- 
tress, at  $1.55  per  cubic  yard,  and  stone,  at  $1.45  per  cubic  yard,  '88,  676.  £.  11. 
Gaynor,  for  brush  and  stone  dike  construction  at  Reedy  Island ;  brush  niattresS; 
at  $1.25  per  cubic  yard,  and  stone,  at  $1.30  per  cubic  yard,  '89,  860. 

1890.  W.  T.  Gaynor,  for  600  linear  feet  of  pile  and  stone  dike  construction  at  Kin- 
kora  Bar,  at  an  aggrc^gate  of  $9,003,  '90,  876.  F.  C.  Somers,  for  dredging  at 
Kinkora  Bar,  at  7.9  cents  per  cubic  yard,  '91,  1026.  C.  McLean,  for  dike  con- 
struction at  Bulkhead  Bar,  '92,  902. 

1891.  I.  H.  Hathaway,  for  pile  and  stone  dike  construction  at  Bulkhead  Bar,  at 
$49,919,  '91,  1027. 

Enirineers. 

Chief  of  Knginebrs. 
Reports, '88,  76;  '89,  94;  '90,  84;  *91,  108;  *92,  110. 

Enginkers  in  Charge. 
Lieut.  Col.  H.  M.  Robert,  1885-'90.    Reports,  '88.  669;  '89,  847;  '90,  878. 
Maj.  C.  W.  Raymond,  1890-'—.    Reports,  '90,  866;  '91,  1022;  '92,  900. 
Operatic  tis. 

l887-'88.  23,107  cubic  yards  stone  placed  in  Mifflin  Bar  Dike,  '88,  672.  20,000  cubic 
yards  material  dredged  from  tne channel  across  Smiths  Island  Bar;  2,200  cubic 
yards  brush  mattress  and  18,300  cubic  yards  stone  placed  in  Reedy  Island  Dike, 
extending  the  same  2,000  feet,  '88,  673, 674. 

1888-'89.  6,141  cubic  yards  stone  placed  in  Fishers  Point  Dike,  '89,  851.  1,000 
linear  feet  of  pile  dike  built  at  Fishers  Point,  '89,  852.  52,471  cubic  yards 
material  dredged  from  main  ship  channel  near  Port  Richmond,  '89,  852.  6,380 
cubic  yards  stone  placed  in  Mifllin  Bar  dike,  '89,  854.  62,221  cubic  yards  mate- 
rial dreilged  from  channel  at  Bulkhead  Shoal;  3,673  cubic  yards  of  brush  and 
20,267  cubic  yards  stone  placed  in  Reedy  Island  dike;  250  cubic  yards  rock 
removed  at  Schooner  Ledge,  '89,  856, 857. 

1889-'90.  600  linear  feet  of  pile  and  stone  dike  built  at  Kinkora  Bar, '90,  869. 
10,773  cubic  yards  stone  placed  in  3,500  linear  feet  of  dike  at  Five  Mile  Bar, 
'90,  870.  89,790  cubic  yards  material  dredged  from  main  ship  channel  at  Port 
Richmond,  '90,  871.  1,178  cubic  yards  rock  removed  from  the  channel  near  the 
foot  of  Otis  street,  Philadelphia;  20,452  cubic  yards  brush  mattress  and  10,397 
cubic  yards  stone  placed  in  Reedy  Island  Dike,  '90,  872, 874. 

1890-'91.  600  linear  feet  of  pile  and  stone  dike  and  200  linear  feet  of  Earthen 
embankment  completed  at  Kinkora  Bar,  '91,  1023.  1,300  linear  feet  of  east 
dike  completed  at  Bulkhead  Bar,  '91, 1024. 

1891-'92.  Dike  completed,  and  channel  175  feet  wide  and  12  feet  deep  dredged 
across  Kinkora  Bar;  1,300  linear  feet  of  east  dike  and  1,350  linear  feet  of  west 
dike  built,  and  51,810  cubic  yards  material  dredged  at  Bulkhead  Bar,  '92, 903. 
Physical  Characteristics. 

Current  observations  at  eight  cross  sections  between  Fishers  Point  and  Bombay 
Ho'k, '89.  848. 

Tidal  observations  between  Bridesbnrg  and  Trenton,  '90,  878, 879. 

Condition  of  the  river  channel  between  Philadelphia  and  Trenton,  '90,  880. 

Plans. 

Lieut.  Col.  Robert,  1890.  considers  that  any  valuable  and  permanent  improvement 
of  the  section  of  tne  river  between  Bordentown  and  Trenton  would  require 
the  expenditure  of  a  much  larger  sum  than  would  be  justified  by  existing 
commercial  requirements,  '90,  882. 
Projects. 

The  projects  prior  to  1886  for  the  improvement  of  the  river  between  Philadelphia 
and  the  bay  have  been  directed  toward  the  formation  of  channels  24  feet  deep 
at  mean  low  water  across  the  bars  below  Philadelphia  by  means  of  dredging, 
except  at  Schooner  Ledge,  where  solid  rock  was  to  be  removed,  '85,  115, 804; 
'86, 113. 

The  Board  of  Engineers  of  1885  recommended  the  formation  of  a  ship  channel 
from  a  point  opposite  the  upper  end  of  Pettys  Island  to  deep  water  in  Dela- 
ware Bay,  having  a  least  width  of  600  feet  ana  a  depth  of  26  feet  at  mean  low 
water.    The  formation  of  such  a  channel  to  be  obtained,  except  at  Schooner 
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Ledge,  yrhere  rock  would  require  to  be  removed,  by  regulating  tbe  tidal  flow 
by  means  of  dikes,  with  recourse  to  dredging  where  necessary  as  an  aid  to 
such  contracting  and  regulating  works;  estimated  cost,  $2,425,000, '85,  802, 
822, 830.  Tbe  project  for  tbe  improvement  of  the  river  between  Trenton  and 
Philadelphia  to  be  submitted  after  completion  of  detailed  surveys,  '85,  799, 
822;  '86.113. 

By  Lieut.  Col.  Robert,  1888,  for  tbe  removal  of  1,200  cubic  yards  of  ledge  rock  in 
the  channel  near  the  foot  of  Otis  street,  Philadelphia;  estimated  cost,  $3,800, 
•90,  871. 

By  Lieut.  Col.  Robert,  1890,  for  the  improvement  of  the  river  between  Philadel- 
phia and  Trenton  by  the  formation  of  a  12-foot  low- water  channel  across 
kinkora  Bar  by  means  of  a  pile  and  stone  dike  partly  closing  the  slough  south 
of  Newbolds  Island,  supplement«d  by  dredging  on  tbe  line  of  the  proposed 
channel;  estimated  cost,  $15,000,  '90,  869. 

By  Maj.  Raymond,  1890,  for  improvement  of  Bulkhead  Shoal  by  a  modification  of 
the  project  of  1885,  whereby  tbe  improvement  of  the  locality  is  to  be  accom- 
plished by  the  construction  of  two  pile  and  stone  high-water  dikes;  tbe  east 
dike,  4,200  feet  in  length,  starting  from  the  New  Jersey  shore  and  parsing 
obliquely  across  the  eastern  ebb  channel,  and  the  west  dike,  6,800  feet  in 
length,  situat-ed  upon  the  opposite  side  of  the  bar;  estimated  cost  of  both 
dikes,  $280,000,  '90,  873, 874. 

Examinations  of  Five  Mile  Bar,  in  1887  and  1888,  to  determine  extent  of  dike's 

action  in  improving  the  bar,  '88,  670. 
Survey  of  Reedy  Island.    Made,  1^7,  under  direction  of  Lieut.  Col.  Robert, '88, 674. 
Examination  of  Kinkora  Bar.    Made,  1889,  under  direction  of  Lieut.  Col.  Robert, 

'89,  849. 
Examination  of  Smith  Island  Bar.    Made,  1889,  under  direction  of  Lieut.  Col. 

Robert,  '89,  853. 
Survey  of  Mifflin  Bar.    Made,  1888,  under  direction  of  Lieut.  Col.  Robert,  '89,  855. 
Examinations  of  Smith  Island  Bar  and  Shoal,  Greenwich  Shoal,  Mifflin  Bar,  and 

survey  of  Schooner  Ledge.    Made,  1890,  under  direction  of  Maj.  Raymond,  '90, 

867, 868. 
Maps. 
'88,  670,672,682;  '90,  869,870,872;  '92,  Atlas,  8. 


DELAITARE  RIFER  AT  PHILADELPHIA,  PA.— Improvement  or. 

(Continued  from  Vol.  II,  p.  178.) 

Appropriations. 

leoQ                       >  Survey  . .  $5, 000,  '88,  678. 

^^^^ } *5n(),000,  '89,  863. 

1890 200,000,  '90.  884. 

1891 300,000,  '92,  911. 

1892 41, 000, '92,  9n. 

Total 1,046,000 

Commerce. 

Existing  commerce  and  necessity  for  increased  channel  facilities,  '88,  684, 687. 
Contracts. 
Jas.  A.  Mundy  &,  Co.,  for  dredging,  at  10}  cents  per  cubic  yard,  and  depositing  and 
spreading  material  on  League  Island,  at  9^  cents  per  cubic  yard,  '92,  907. 
Time  for  completion  of  contract  extended,  '92, 911. 
Ensrineers. 
Chief  of  Engineers. 

Reports, '88,  78,86;  '89,  96;  '90,  86;  '91,  425;  '92,  112. 
Board  of  Engineers. 
Convened  at  Philadelphia,  1888,  to  report  upon  a  plan  for  the  removal  of  Smith, 
Windmill,  and  Pettys  islands  in  the  Delaware  River,  between  Philadelphia 
and  Camden.    Report,  '88,  679.    (Col.  Craighill  and  Lieut  Cols.  Comstock  and 
Robert.) 

*Not  to  exceed  $300,000  of  the  amount  to  be  applied  to  purchase  of  inlands,  provided  that  no  part 
thereof  be  expended  until  title  to  tlie  hmda  be  acquired  and  vested  in  the  United  States  without 
charge  to  the  Litter  beyond  said  $3UO,000. 
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DELAITARE   RIVER  AT  PHILADELPHIA,  PA.— Continued. 

E  ni^lneers — Continued. 
Board  ok  Engineers— Continued. 
United  States  Commission  Advisory  to  the  Board  of  Harbor  Commissioners  of 
the  Port  of  Philadelphia.     Report,  '88,  718,720.     (Capt.  White,  U.  S.  N.;  H. 
Mitchell,  U.  8.  C.  and  G.  S.,  and  Lieut.  Col.  Robert.) 
Convened  at  Philadelphia,  October  10, 1890,  by  S.  O.  No.  20,  to  report  upon  the 
establishment  of  harbor  lines  in  the  port  of  Philadelphia.    Report,  '91,  1122. 
(Cols.  Craighill  and  Comstock  and  M^vj.  Raymond.) 
Engineers  in  Charge. 
Lieut.  Col.  H.  M.  Robert,  1888-'90.    Reports,  '88,  678, 722 ;  '89,  863. 
Maj.  C.  W.  Raymond,  1890-'—.    Reports,  '90,  882;  '91,  1121 ;  '92,  906, 913, 914. 
Ijegislatloo. 
Legal  proceedings  for  the  condemnation  of  Smith  and  Windmill  islands,  '89,  863; 
•90,  883. 
Operations. 
1890-'91.  10,318  cubic  yards  material  dredged,  '92,  908. 

1891-^92.  312,111  cubic  yards  material  dredged,  and  2,330  linear  feet  of  revetment 
removed,  '92.  908, 910. 
Physical  Characteristics. 

Description  of  Smith,  Windmill,  and  Pettys  islands,  '88,  680. 
Projects. 
By  Board  of  Engineers,  1888,  for  improvement  of  the  Delaware  River  between 
Philadelphia,  Pa.,  and  Camden,  Js.  J.,  by  the  removal  of  Smith,  Windmill,  and 
a  portion  of  Pettys  islands  and  adjacent  shoals,  securing  a  channel  from 
Kaighns  Point  to  1  ishers  Point  2,000  feet  wide.    The  depth  of  channel  on  the 
Pennsylvania  side,  commencing  about  300  feet  from  the  present  wharf  line,  so 
as  to  admit  of  wharf  extension,  to  be  26  feet,  mean  low  water,  for  1,000  feet : 
the  depth  across  the  remaining  half  of  the  channel  to  decrease  from  26  to  li 
feet  ou  the  New  Jersey  side;  estimated  coBt,  $3,500y000/88»  682,  684.    (Col. 
Craighill  and  Lieut.  Cols.  Comstock  and  Robert.) 
Surveys. 
Maps. 
'88,  682. 


DCS  MOINES  RAPIDS,  MISSISSIPPI  RIVER.— Impkovement  of, 

AND  OPKKATION  OV   CANAL  AND  CONSTKUCTION  OP  DRY  DOCK  AT. 

(Continued  from  Vol.  II,  p.  178.) 

Appropriations. 

1856-79 $4,982,200 

1880^87, operation  of  canal 30,000 

improvement  of  rapids 151, 2.50 

construction  of  dry  dock 108, 750 

1888,  improYcment  of  rapids - 35, 000  >  ,oq  t  eon  i  t^oo 

construction  of  dr v  dock 16, 250  f  ^'  ^^"^^  ^^^^ 

1890,  improvement  of  rapids 22,000,  '90,  2061. 

Total ,5,345,450 

List  of  appropriations,  '88,  1520;  '91,  2172, 2175. 
Commerce. 

1888.  Statement  of  commerce  passing  canal,  '88,  1521. 

1889.  Statement  of  commerce  passing  canal,  '89,  1772. 

1890.  Statement  of  commerce  passing  canal,  '90,  2064. 

1891.  Statement  of  commerce  passing  canal,  '91,  2180. 

Total  amount  of  traffic  passing  through  canal  from  1877  to  1891,  '91,  2182. 
Contracts. 

1888.  Patterson  Bros.,  for  stone,  at  1^8,259,  '89.  1771.  W.  J.  Bwatch,  for  iron,  at 
f 581 .94,  '89,  1770.    Carson  &  Band,  for  timber,  at  $6,915,  '89,  1770. 

1889.  Patterson  Bros.,  for  stone,  at  $10,350, '89,  1771.  Meaolinm  &  Wright,  for 
hydraulic  cement,  at  $1.16  per  barrel,  '89,  1771.  F.  W.  Menke  Stone  and  Lime 
Company,  for  construction  of  stone  office  building,  at  $5,952,  '90,  2061. 

Eiiirlneersi. 
Chief  of  Enginkkbs. 

Reports,  '88,  198, 199;  '89,  233;  '90.  208,209;  '91,  266;  '92,  254,  255. 
Engineer  in  Charge. 
Maj.  A.  Mackenzie,  1881-'—.     Reports,  '88,  1518, 1521, 1527;  '89,  1767, 1772, 1776: 
'90.  2060, 2064, 2070;  '91,  2172, 2174;  '92,  1772, 1773. 
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BES  MOINES  BAPIDS,  MISSISSIPPI  RIVER— Coatinaed. 

E  ngineers— Con  tiDued. 

Assistant. 
M.  Meigs.    Report8/88,  1625,  1528;   '89,  1774;  '90,  2061,  2067,  2070;   '91,  2173, 
2183;.'92,  1772,  1777. 
Operations. 

1887-88.  2,143  square  yards  of  slope  wall  laid  on  canal  embankment,  '88,  1619. 
Operations  and  care  of  canal,  '88,  1521, 1523, 1525.  47,333  cubic  yards  material 
dredged  from  the  canal,  '88,  15^.  2,232  cubic  yards  masonry  and  147  cubic 
yards  riprap  laid,  and  1,713  cubic  yards  earth  and  272  cubic  yards  rock  exca- 
vated at  dry  dock,  '88,  1528. 

1888-'89.  Construction  of  floating  boom,  rock  removal  above  Nashville,  and  eleva- 
tion of  look  walls  at  lower  lock,  '89,  1768.  Operation  and  care  of  canal,  '89, 
1772.  86,278  cubic  yards  material  dredged  from  the  canal,  '89,  1775.  Grading 
and  paving  of  bottom  of  dry  dock  completed,  pump  house  built,  and  pumps 
set  up,  '89,  1776. 

1889-'90.  Xock  chamber  walls  completed ;  stone  office  building  built  at  lower  lock, 
and  sluice  tender's  cottage  at  Sandusky;   Sandusky  sluice  completed,  '90, 
*  2062.    Operation  and  care  of  canal,  '90,  2064.     23,830  cubic  yards  material 
dredged  from  the  canal,  '90,  2069.    Dry  dock  completed,  '90,  2070. 

1890-'91.  3,318  cubic  yards  riprap  face  stone  laid  in  canal  embankment;  work  of 
raising  lock  walls  of  middle  lock  completed,  '91,  2172.  Operation  and  care 
of  canal  and  dry  dock,  '91, 2174.  History  of  dry  dock  construction  at  the  Des 
Moines  Rapids  Canal,  '91, 2176.  Lock  completed  in  accordance  with  approved 
project,  '91,  2172. 

1891-'92.  1,017  cubic  yards  riprap  and  996  cubic  yards  rubble  stone  used  in  repair 
of  canal  embankment;  1,271  square  yards  of  slope  wall  laid;  look  walls  raised 
and  lock  grounds  filled  and  graded  at  middle  lock;  operation  and  care  of 
canal  and  dry  dock,  '92, 1772, 1773. 
Projects. 

The  project  of  1866  proposed  the  construction  of  a  closed  canal  about  8  miles  in 
leiijgth,  reaching  from  Keokuk  to  Nashville,  and  an  open  canal  through  the 
rocky  bed  of  the  river  for  a  distance  of  about  4  miles,  from  Nashville  to  Mon- 
trose; the  depth  of  water  to  be  obtained  was  from  5  to  6  feet,  '67,  36,  264,  281, 
335.    See  also  Index,  Vol.  I,  p.  197. 

The  closed  canal  was  so  far  completed  in  1877  as  to  permit  passage  of  boats,  and 
was  opened  to  navigation  on  August  22, 1877,  '78,  101,  739,  742. 

In  1880  it  was  proposed  to  raise  the  side  walls  of  the  middle  lock,  and  build  two 
guiding  cribs  at  the  guard  lock,  '80,  1562;  '84,  1577. 

In  1882  Maj.  Mackenzie  proposed  the  construction  of  a  dry  dock,  in  connection 
with  the  canal,  400  leet  long,  100  feet  wide,  and  located  on  the  river  side  of 
the  canal  above  the  middle  lock ;  estimated  cost,  $125,000,  '83, 1422,  1423. 

In  1884  it  was  proposed  to  place  two  sluices  opposite  the  largest  creek  to  prevent 
silt  being  carried  into  tne  canal,  '84,  1577;  '86,  1467. 

From  1856  to  1886  $4,517,950  had  been  appropriated  for  the  construction  of  the 
canal  and  channel  through  the  rapids,  $360,500  for  the  maintenance  and  opera- 
tion of  the  canal,  and  $108,750  tor  the  construction  of  a  dry  dock,  leaving 
amount  required  to  complete  canal  project  $101,745,  and  the  dry  dock,  $16,250, 
•86,  1467,  1469,  1478. 

In  1889  Maj.  Mackenzie  proposed  raising  the  lock  walls  of  the  lower  lock,  the 
construction  of  an  office  building  at  the  lower  lock,  rock  excavation  above 
guard  lock,  sluice  construction,  and  protection  of  outside  slope  of  canal 
embankment;  estimated  cost,  $47,194,  '89,  1768. 

Project  completed  in  1892,  '92,  1772. 
Surveys. 

Maps. 
•91,  2177. 


DETROIT  RIVER,  lUICH.— Improvemibkt  ov. 

(Continued  from  Vol.  II,  p.  180.) 
.  .  ropriatloDS. 

18^4-'87 $572,500.00 

1888 130, 500. 00, '88,  1980. 

1890 26, 881.  J^, '91,  2794. 

1892 30, 000. 00, '92,  2482. 


^r^. 


Total 759,881.38 

List  of  appropriations,  '92,  2482. 
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DETROIT  RIVER,  I«IICH.--Oontiiiaed« 

Commerce* 

Benefits  of  the  improvement  to  commerce,  '88,  1797. 
Contracts. 

1888.  Dunbar  &,  Snllivan,  for  rock  removal;  *89,  2272. 
Engineers. 
Chief  ov  Engineers. 

Reports,  '88,  267;  '89,  317;  '90,  287;  '91,  361;  '92,  343. 
Engineer  in  Charge. 
Col.  O.  M.  Poe,  1883-*—.    Reports,  '88, 1978;  '89,  2272;  '90,  2745;  '91,  2793;  '92. 
2481. 
Operations. 
1887-^88.  81,078  onbic  yards  solid  rock  and  1,062  cubic  yards  loose  rock  removed, 

'88  1979. 
1888-'89.  8,508  cubic  yards  solid  rock  removed^  '89,  2272. 

1889-^90.  16,583  cnbic  yards  solid  and  1,766  cubic  yards  loose  rock  removed,  '90, 2745. 
1890-'91.  1,213  cubic  yards  of  solid  and  1,554  cubic  yards  loose  rock  removed  from 

the  channel,  '91,  2793. 
1891^92.  No  operations,  '92, 2481. 
Ptaysical  Ciiaracteristics. 

Water-level  curves  at  Lime  Kiln  Crossing,  Detroit  River,  '88,  1979. 
Projects. 
By  Maj.  Weitzel,  1874,  for  improvement  of  Lime  Kiln  Crossing  by  excavation 
through  the  rock  of  a  curved  channel  300  feet  wide  and  20  feet  deep ;  estimated 
cost,  $1,166,500,  '80,  222. 
Modified,  in  1883,  by  MaJ.  Farquhar  to  a  straight  channel  of  the  same  dimensions, 
-at  an  additional  cost  of  $40,000,  '83, 1885;  '87, 2268.    Reduction  in  ultimate 
cost  of  the  work,  '86,  326;  '87, 2268. 
In  1886  Col.  Poe  proposed  increasing  the  width  of  the  straight  channel  to  400  feet, 
at  an  estimated  cost  of  $168,000,  '86, 1843;  '87,  2268;  '92,  2481. 
Surveys. 
Ezami  nation  of  the  American  Channel  ordered  by  act  of  September  19, 1890.    Made, 

1890,  under  direotion  of  Col.  Poe,  '91,  2809. 
Maps. 
'90,  2746;  '91,  2794. 


DETROIT  RITER9  MICH.,  Clirtnnel  at  Grosse  Pointe.— iBfPROViB- 

MENT  OF. 

Appropriations. 

1888 $5, 000, '89,  2270. 

Commerce. 

Gross  annual  tonnage  passing  through  Grosse  Pointe  Channel,  '89,  2268. 
Contracts. 
1889.  Dunbar  &,  Sullivan,  for  hire  of  one  tug  and  two  dump  scows,  at  $10  per  hour, 
'90.  2741. 
Enirineers. 
Chixf  of  Engineers. 

Reports,  '88,  267;  '89,  315;  '90,  285,289;  '91,  359;  '92,  342. 
Engineer  in  Charge. 
Col.  O.  M.  Poe,  1883^—.    Reports,  '88,  1978;  '89,  2267;  '90,  2740;  '91,  2790;  '92, 
2478. 
Operations. 
1887-'89.  No  operations,  '88, 1978:  '89,  2270. 
1889-'90.  2,500  cubic  yards  material  dredged,  '90,  2741. 
1890-'92.  No  operations,  '91,  2790;  '92,  2479. 
Plans. 
By  Col.  Poe,  1890,  for  excavation  of  a  channel  through  the  flats  off  Grosse  Pointe, 
800  feet  wide  and  20  feet  deep,  involving  the  removal  of  8,140,000  cubic  yards, 
at  a  cost  of  $690,800;  or  for  a  channel  800  feet  wide  and  19^  feet  deep,  involving 
the  removal  of  2,515,000  cubic  yards,  at  a  cost  of  $553,300,  '90,  2742. 
Projects. 
By  Col.  Poe,  1888,  for  improvement  of  Grosse  Pointe  Channel,  at  the  head  of  the 
Detroit  River,  by  dredging  to  a  depth  of  19i  feet  and  a  width  of  800  feet, 
involving  the  removal  of  about  2,515,000  cubic  yards,  at  an  estimated  cost  of 
$553,300,  '88,  1978. 
In  1891  Col.  Poe  proposed  the  excavation  of  a  channel  800  feet  wide,  5^  miles  long, 
and  20  feet  in  depth,  at  a  cost  of  $956,825,  '91,  2790;  '92,  2479. 
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DETROIT  RIVER,  IIIICH.,  Channel  at  Orosse  Pointe^-Continued. 

Surveys. 

Ordered  by  act  of  August  11, 1888.    Made,  18S0,  uudei  direction  of  Col.  Poe,  '90, 
2750. 


I>OBOT  AND  SAPELO,  OA.— Examinatiozt  of. 

Commerce. 

Couiuiercial  interesta  of  the  port  of  Darien,  '92,  1298. 

£ni::ineers* 

Chief  of  Engineers. 

Report,  '92,  181. 
Engineer  in  Charge. 

Capt.  O.  M.  Carter,  1890.    Report,  '92,  1294, 1295. 
Assistant. 
G.  W.  Brown.    Report,  '92,  1299. 
Physical  Characteristics. 

Description  of  the  locality,  '92,  1296. 
Plans. 
After  an  examination  and  survey,  in  1891,  Capt.  Carter  did  not  consider  the  benefit 
to  be  derived  from  the  pronosed  improvement  commensurate  with  the  cost 
thereof,  '92, 1299. 
Surveys. 
Survey  ordered  by  <act  of  September  19, 1890.    Made,  1891,  under  direction  of  Capt. 
Carter,  '92, 1295. 


DOBOT  BAR,  OA.— Improvement  or. 

(Continued  from  YoL  II,  p.  181.) 

A  ppropriatlons* 

1885-'87 $10,000» 

EnK^lneers. 

Chief  of  Engineers. 

Report,  '88,  141. 
Engineer  in  Charge. 
Lieut.  O.  M.  Carter,  1888-'—.    Report,  '88,  1041. 
Operations. 
1887-88.  Removal  of  Doboy  Bar  continued  by  harrowing  and  hydraulic  excava- 
tion, '88,  1042. 
Plans. 
Lieut.  Carter,  1888,  did  not  consider  the  present  or  prospective  demands  of  com- 
merce sufficient  to  warrant  further  expenditure,  '88,  1044. 
Projects. 
By  Col.  Gillmore,  1887,  for  formation  of  a  channel  over  the  bar  by  hydraulic  exca- 
vation and  propeller  sluicing,  '87, 1181 ;  '88,  1Q41. 
Surveys. 
Maps. 
'88,  1042. 


DOBOT  AND   SAPEL.O,  OA.,  Inside   route  between.— Ex amina 

TION   FOR. 

Enirineers. 

Chief  of  Engineers. 
Report,  '91,  185. 


SATANNAR,  OA..  AND  FERNANDINA,  FLA.,  Inside  route 

between.— Examination  for. 

Engineers. 

Chief  of  Engineers. 
Report,  '91,  185. 

*From  Altamaha  Blver  appropriation,  '87, 1179. 
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DRUJI  INLET,  nr.  €•— Examination  ov. 

Eniriiieers. 

Chikf  of  Engixeeks. 

Report,  '91,  170, 1425. 

Engineer  in  Charge. 

Capi.  W.  H.  Bixby,  1890.    Report,  '91,  1425. 
Assistant 
Lieut,  m!  M.  Patrick.     Report,  '91,  1427. 
Physical  Characteristics* 

Description  of  tbe  locality,  '91,  1426. 
Plans. 

Iq  1890  Capt.  BUby  did  not  consider  the  locality  worthy  of  improYement,  '91, 1426. 
Surveys. 
Examination  ordered  by  act  of  September  19, 1890.    Made,  1890,  under  direction 
of  Capt.  Hixby,  '91,  1426. 


DUBlJ€llJ£    HAIIBOR,   101¥A.— (See   Mississippi   Riyxb   vbom   Saint 

Paul  to  Des  Moinss  Rapids.) 


D1JBU€llJ£9  I01¥A.— Ice  harbor  at. 

(Continned  firom  Vol.  U,  p.  182.) 

AppropriatiOBS. 

1844-'84 $69,500 

Engineers* 

Engineer  in  Charge. 
MaJ.  A.  Mackenzie,  1880-'—.    Report,  '88,  1529. 
Operations. 

1887-'88.  No  operations,  '88,  1529. 
Projects. 

By  Maj.  Mackenzie,  1880,  for  the  formation  of  an  ice  harbor  by  dredging  a  basin 
at  Waples  Cut,  with  an  area  of  about  11  acres  and  a  low- water  depth  of  6  feet: 
estimated  cost,  $40,000,  '82,  1770, 1771.  Area  increased  in  1884  to  about  16 
acres, '84,  1572;  '87,222. 


DUCK  ISI^AND  n ARBOR,  COWIV.— IftrPROVBiCENT  OV. 

(Continned  from  Vol.  II,  p.  183.) 

Appropriations. 

1890 $25, 000, '91,  758. 

1892 .%,  000, '92,  666. 

Total 60,000 

Contracts. 

1891.  £.  S.  Belden,  for  riprap  breakwater  construction,  at  94  cents  per  ton,  '92, 759. 
EniTineers. 
Chief  of  Engineers. 

Reports,  '91,  66 ;  '92,  70. 
Engineer  in  Charge. 
Col.  D.  C.  Houston,  1891-'—.    Reports,  '91,  757;  '92,  664. 
Operations. 
1890-^91.  5,126  tons  of  riprap  placed  in  the  breakwater,  completing  270  linear  feet 

of  work. '91,  758. 
1891-'92.  18,336  tons  of  riprap  placed  in  the  breakwater,  completing  676  feet,  '92, 665. 
Physical  Characteristics. 

Description  of  the  breakwater,  '91,  757. 
Projects. 
By  Maj.  Barlow.  1882,  for  the  formation  of  a  small  hf^rbor  of  refuge  by  the  con- 
struction or  a  breakwater  from  1,200  to  1,800  yards  in  length,  at  an  estunatsd 
cost  of  $200,000,  '87,  648. 
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DUCK  ISLAND  HARBOR,  CONN.— Continued. 

Projects — Continued. 
Modified  and  enlarged  by  Lieut.  Col.  Houston,  1886,  providing  for  the  construc- 
tion of  three  breakwaters  of  riprap,  one  eztending  westerly  from  Duck  Island, 
3,000  feet  long;  one  extending  northeast  from  Duck  Island,  1,750  feet  iong,  and 
the  third  extending  southwesterly  from  Menunketesuck  Point,  1^30  feet 
long.  These  breakwaters  to  be  of  10  feet  width  at  the  top,  to  extend  to  6  feet 
above  high  water,  and  to  enclose  an  area  of  about  115  acres;  estimated  cost, 
$463,540,  '87.  642;  '91.  757. 


DIJCK  RIVER,  TENN.— Improvement  ov. 

(Continued  from  Vol.  II,  p.  184.) 

Appropriations* 

1880-'82 $13,000 

Engrineers. 

Chief  of  Engineers. 

Report,  •88,  210. 
Engineer  in  Charge. 
Lieut.  Col.  J.  W.  Barlow,  1886-'—.    Report,  '88,  1610. 
Operations. 
1887-88.  No  operations  since  1883,  when  it  was  stated  that  the  improTement  acoom- 
plished  sumced  for  the  present  and  prospective  needs  of  commerce,  *88, 1610. 
Plans. 
By  Maj.  Rin^,  1879,  for  the  improvement  of  the  river  from  its  mouth  to  Centerville, 
a  distance  of  68  miles,  by  rock  add  gravel  excavation,  construction  of  wing 
dams,  and  removal  of  snags  and  overhanging  trees,  so  as  to  give  aS-foot  nayiga- 
tion  during  six  months  of  the  year;  estimated  cost,  $35,118,  '80, 1684. 


D1JL.UTn  HARBOR9  lUINN.— IMPROVXMBNT  or. 

(Continued  from  Vol.  II,  p.  184.) 

^riaiions* 

i8"71-'87 $436,250 

1888 80, 000, '88,  1807. 

1890 100,000,  '90,  2288. 

1892 125, 000, '92,  2130. 

Total 741,250 

List  of  appropriations, '88,  1806;  '91,  2491. 
Commerce. 

Present  needs  of  shipping,  '89,  2006. 
Contracts. 
1888.  Williams,  Upham  &,  Co.,  for  dredging,  at  15^  cents  per  cubic  yard,  *89,  2004. 
1890.  Williams,  Dougherty  &,  Upham,  for  dredging,  at  14  cents  per  cubic  yard,  91, 

2492. 
1892.  F.  H.  Quinby  and  F.  Omers,  for  construction  of  protection  crib  and  repairs  to 
caual  pier,  at  a  total  of  $10,000,  '92,  2130. 
Engineers. 
Chief  of  Engixrers. 

Keports,  '88,  229;  '89,  268,274;  *90,  242,247;  '91,  811;  '92,  297. 
Enoineeks  in  Charge. 
Maj.  J.  B.  Quinn,  1886-'92.    Reports,  '88,  1803;  '89,  2000;  '90,  2285,  2310,  2311: 

'91,  2489. 
Capt.  W.  l!  Fisk,  1892-^—.    Report,  '92,  2126. 
Assistants. 
S.  L.  Rice.    Report,  '90,  2318. 
Lieut.  G.  D.  Fitch.    Report,  '90,  2320. 
Operations. 
1887-88.  159,940  cubic  yards  of  material  dredged  from  harbor  basin;  general 

repairs  to  north  and  south  canal  piers,  '88,  1805. 
1888-'89.  172,860  cubic  yards  material  dredged  from  Rice  Point  and  North  Shore 

channels,  '89,  2003. 
1889-'90.  No  operations,  '90,  2285, 2286. 

1890-^91.  234,366  cubic  yards  material  dredged  from  Rice  Point  Channel  '91, 2489. 
1891-^92.  Dredging  in  North  Shore  Channel,  '92,  2127. 
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BVI^ITTH  HARBOR,  miNN.— Continaed. 

Physical  Cbaracteristics. 

DeAcription  of  th^  harbor,  '89,  2000. 
Plans* 

By  Maj.  Qninn,  1890,  for  oonetrnction  of  a  timber  and  stone  breakwater,  two 

parallel   crib- work  piers,  and  dredging  canal   to   22  feet:  estimated  cost, 

$2,345,842,  '90.  2316. 
Projects. 
By  Board  of  Engineers,  1881,  for  maintenance  of  dredged  areas,  enlargement  of 

harbor,  by  dredging,  to  accommodate  vessels  drawing  16  feet,  and  maintenance 

of  piers  bordering  canal;  estimated  cost,  $212,988, '81,  2026 ;  '86,  1627. 
Revised  in  1884  by  Mai.  Allen,  making  total  cost  of  above  project  $306,424,  '84, 1811 ; 

'86,  1628;  '87.  1940. 
By  Capt.  Qnlnn,  1887,  for  dredging  Rice  Point  Channel  to  16  feet;  estimated  cost, 

$119,552,  '88,  1805.    Total  cost  of  projected  improvement,  $332,540,  '88^  1807. 
Surveys. 
Ordered  by  act  of  Augnst  11, 1888.    Made,  1890,  under  direction  of  Mfg.  Qninn,  '90, 

2311. 

MAPfif. 

'91,  2490. 


DimiA    AND    CAPISTRANOy    €AI^.— Examination  fob  dbep-watbr 

HARBOR  BETWEEN. 

En§:lneers. 

Chief  of  Enginebbs. 
Report,  '91,  394. 


DirNKIRK  HARBOR,  N.  T.— Improvement  of. 

(Continued  from  Vol.  II,  p.  185.) 

A  ppropriatioDs* 

lffi7-'^ $476,579.38 

1888 15, 000. 00, '88,  2027. 

1890 20, 000. 00, '90,  2807. 

1892 20, 000. 00, '92,  2529. 

Total 531,579.38 

Contracts. 

1889.  Kingston  Sl  Woods,  for  dredging,  at  27  cents  per  enbio  yard  for  mnd  and 

$1  for  loose  rock,  '89,  2358. 
1891.  6.  C.  Grimard,  for  construction  and  repair  of  breakwater  and  piers,  at  a  total 

of  $14,970,  '91,  2880. 


« 


Chief  of  Engineers. 

Reports,  '88,  278;  '89,  330;  '90,  298;  '91,  374;  '92,  353. 
Engineers  in  Charge. 
Capt.  F.  A.  Maban,  188e-'90.    Reports,  '88,  2024;  '89,  2356. 
Maj.  A.  Stickney,  1890-'92.    Reports,  '90,  2804 ;  '91,  2878. 
Maj .  E.  H.  Ruffner,  1892-'—.    Report,  '92,  2527. 
Operations. 
1887-'88.  Nine  cribs  sunk  in  repair  of  west  pier;  breakwater  harbor  wall  rebuilt, 

and  decking  repaired,  '88,  2026. 
1888-'89.  Repairs  to  west  pier  by  hired  labor,  '89,  2358. 
1889-90.  Extensive  repairs  to  west  pier  by  hired  labor;  14,370  cubic  yards  of  mud 

and  120  cubic  yards  loose  stone  removed  under  contract,  '90,  2805. 
1890-'91.  No  operations,  '91,  2879. 

1891^92.  Construction  of  west  pier  superstructure;  2,900  cubic  yards  material 
dredged,  '92,  2528. 
Physical  Ciiaracteristics. 

Description  of  the  locality,  '88,  2027. 
Projects. 
By  Board  of  Engineers,  1870,  for  reconstruction  of  "dummy  crib"  as  a  day  beacon; 
construction  of  2,860  feet  of  breakwater  and  an  east  pier;  also  dredging  and 
blasting  in  the  channel  to  13  feet;  estimated  cost,  $350,000,  '71,  216;  '80,  229; 
'81,  315;  '87,  2348. 

8648 11 
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DUNKIRK  HARBOR,  N.  T.— Continued. 

Projects — Continned. 

By  Capt.  Adams,  1883,  for  860  linear  feet  of  breakwater  extension;  eBtimated  cost, 
$60,200,  '83,  1928. 

In  1890  Maj.  Stickney  estimated  that  to  complete  the  improvement  as  projected, 
without  rt^pair  to  existing  stractur«)8,  would  require,  including  the  appropria- 
tion of  1890,  $147,916,  '90,  2807  j  '91,  2878. 


DUXBIJR¥  RARBOR,  lUASS.— Examination  of. 

(Continned  from  Vol.  II,  p.  186.) 

Engrineers. 

Chief  of  Engineers. 

Report,  '88,  32. 
Engineer  in  Charge. 

Lieut.  Col.  G.  L.  Gillespie,  1888.    Beport,  '88,  472, 473. 
Assistant. 
S.  Uaagensen.     Report,  *88,  475. 
Plans. 
By  Lieut.  Col.  Gillespie,  1887,  for  improvement  of  the  western  branch  of  the  Dux- 
bury  Channel  by  dredging  a  cut  3,600  feet  long,  60  feet  wide,  and  6  feet 
deep  at  mean  low  water ;  estimated  cost,  $13,200,  '88,  474. 

Surveys* 

Ordered  by  act  of  August  5,  1886.    Made,  1887,  under  direction  of  Lieut.  Col.  Gil- 
lespie, '88,  473. 
Maps. 
'88,  474. 


EAOIjE  RARBOR,  IfllCR.-— Improvemsnt  or. 

(Continued  from  Vol.  II,  p.  187.) 

Appropriations. 

1866-'79 $97,000 

Enirlneers. 

Chief  of  Engineers. 

Reports.  '88,  233;  '89,  272;  '90,  245;  '91,  315;  '92,  300. 
Engineers  in  Charge. 
Maj.  C.  E.  L.  B.  Davis,  1885-^89.     Report,  '88,  1821. 
Maj.  J.  B.  Quinu,  1889-'90.     Reports,  '89.  2020 ;  '90.  2299. 
Capt.  W.  L.  Fisk,  1890-'—.    Reports,  '91,  2505 ;  '92, 2141. 
Operations. 
1887-90.  Project  complet'Cd  and  no  further  operations  contemplated,  '88, 1821;  '89» 
2020;  '90,  2299;  '91,  2505;  '92,  2142. 
Projects. 
The  project  for  the  improvement  of  this  harbor  was  adopted  in  1866,  modified  in 
1868,  1874,  and  1878,  and  completed  in  1879,  at  a  cost  of  $93,000.     As  finished  it 
consi.sted  in  opeuing  a  channel  130  feet  wide  and  14  feet  deei)  through  the 
rocky  reef  obstructing  the  entrance  to  thjiJiarbor,  and  defining  the  entrance 
through  the  reef  by  a  guiding  crib  on  each  side  of  the  channel,  '79,  1480;  '87, 
1970;  '88,  1821.    Maj.  Davis  considered  the  work  accomplished  aa  fully  satis- 
fying the  demands  of  commerce^  '88,  1821 ;  '91,  2505. 


EAST  CHESTER  CREEK,  N.  T.— Improvement  ov. 

(Continued  from  Vol.  II,  p.  187.) 

Appropriations. 

1873-'»7 $64,000 

1888 5, 0(K), '88,  576. 

Total 69,000 

List  of  appropriations,  '88,  576;  '91,  809. 
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£AST  CHESTicR  CREEK,  N.  T.— Continaed. 

Contracts. 

1888.  Hartford  Dredging  Company^  for  dredging,  at  45  cents  per  cubic  yard* 
'88,  576. 
EniTineers. 
Chief  of  £NGl^'EER8. 

Reports,  '88.  55;  '89,  67;  '90,  60;  '91,  75;  '92,  79. 
£n»inrrr  in  Charge. 
Col.  D.  C.  Houston,  1886-'—.    Reports,  '88,  577;  '89,  721;  '90,  656;  '91,  806; 
•92.  708. 
Operations. 
I887-'88.  1,772  cubic  yards  materi.il  dredged  near  Town  Dock,  '88,  575. 
1888-'89.  11,067  cubic  yards  material  dredged,  '89,  724. 
1889-'92.  No  operations, '90.  659;  '91,  808;  '92,  710. 
Physical  Characteristics. 
Description  of  the  creek,  '88,  574. 

Projects.  ' 

By  Col.  Newtou,  1872,  for  providing,  by  dredging  and  rock  removal,  a  channel  9 
feet  deep  at  high  water  from  Pelhams  Bridge  to  a  point  3,000  feet  above  Lock- 
woods,  a  distance  of  3  miles,  that  part  of  channel  above  Lockwoods  to  serve  as 
a  channel  and  tidal  basin.  A  modification  of  1873  consisted  of  proposcMl  timber 
dikes,  5,800  feet  in  length,  to  confine  the  channel;  estimated  cost,  $136,500, 
'72,  815;  '73.  939;  '77,  249;  '86.  663. 

iik  1887  the  estimate  of  cost  was  raised  to  $221,100,  '87,  628. 

ixk  1891  $55,000  was  estimated  as  sufficient  for  completion  of  the  improvement  con- 
templated,'91,  809;  '92,  708. 


EAST  RIVER,  N.  T.— Survey  or. 

« 

Engineers. 

Chief  of  Engineers. 

Reports,  '89,  83;  "90,  74;  '91,  86,425. 
Engineer  in  Charge. 

Lieut.  Col.  G.  L.  Gillespie,  1888.    Reports,  '90,  761;  '91,  899. 
Assist  AVT 
G.  W.  kuehule.    Report,  '90,  765. 
Plans. 
By  Lieut.  Col.  Gillespie,  1890,  for  rock  removal  and  dredging  so  as  to  obtain  an 
18-foot  channel  between  Broome  and  Twenty-third  streets  in  the  East  River; 
estimated  cost,  $267,996,  '90,  764. 
Surveys. 
Survey  from  the  foot  of  Broome  street  to  the  foot  of  Twenty-third  street,  New 
York  City,  ordered  by  act  of  August  11, 1888.    Made,  1890,  under  direction  of 
Lieut.  Col.  Gillespie,  '90,  761. 


EAST  RITER,  N.  Y.— Improvkmknt  of,  at  Hbll  Qatr. 

(Continued  from  Vol.  II,  p.  188.) 

Appropriations. 

1852-'87 $3,680,700 

1888 250,000,  '88,606. 

1890 200,000,  '90,719. 

1892 ItO,  COO, '92,  805. 

T«tal 4,280,700 

List  of  appropriations,  '88,  606;  '91,  905;  '92, 805. 
Contracts. 
1890.  R.  G.  Packard,  for  removal  of  material  other  than  bowlders,  at  85  cents  per 
cubic  yard,  and  bowlders,  at  $2.50  per  ton,  '91,  902. 
Engrineers. 
Chief  ok  Engineers. 
Reports, '88.  60;  '89,  75;  '90,  66;  '91,  86;  '92,  90. 
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EAST  mVEB,  N.  T.— Continued. 

Enifineers — Continued. 
Enginebbs  in  Charge. 
Lieut.  Col.  W.  McFarland,  1885-'89.    Report,  '88,  603. 

Lieut.  Col.  G.  L.  Gillespie,  1889-'—.    Reports,  '89, 772 ;  '90, 713 ;  '91, 899 ;  '92, 797. 
I^eprislatioii. 

Act  by  New  York  legislature  incorporating  the  East  River  Bridge  Company, '92, 805. 
Operations. 
1887-^88.  19,548  tons  rock  removed,  '88,  6a5. 
1888-'89.  1,410  tons  rock  removed  bv  hired  labor,  '89,  775. 
1889-'90.  47,398  tons  rock  removed,  '90,  716. 

1890-'91.  Removal  of  rock  at  Flood  Rock  and  Diamond  Reef;  3,435  cubic  yards  of 
material  and  960  tons  of  bowlders  removed  from  Shell  Reef;  24,040  tons  of 
rook  removed  from  reef  off  Diamond  Reef,  '91,  902, 904. 
1891-92.  20,872  tons  of  rock  blasted  and  removed  at  Flood  Rock ;  52,803  cubic  yards 
materiai  dredged  and  2,800  tous  rock  removed  at  Shell  Reef  and  Middle  Ground ; 
1,763  tons  of  rock  removed  at  Ferry  Reef;  1,211  tons  of  rock  removed  from 
reef  off  Diamond  Reef,  '92,  800, 803. 
Phsrsical  Characteristics. 

Description  of  obstructions  at  Hell  Gate,  '88,  603. 
Projects. 
In  1851-^52,  under  an  appropriation  of  $20,000,  an  effort  was  made  to  improve  navi- 
gation through  Hell  Gate  by  the  removal  of  rock  through  the  aid  of  surface 
blasting,  '68,  732. 
The  project  for  the  improvement  of  Hell  Gate  was  proposed  bv  Col.  Newton  in 
1867.    It  was  subsequently  modified  in  1868, 1874, 1880,  and  1884  by  extending 
it  to  embrace  the  removal  of  other  reefs  In  the  East  River.    It  now  includes 
the  removal,  to  a  depth  of  26  feet  at  mean  low  water,  of  all  the  dangerous 
reefs  in  Hell  Gate,  Diamond  Reef,  and  North  Brothers  Island  Reef  in  the  East 
River;  the  removal  of  Coenties  Reef  to  25|  feet,  and  a  number  of  smaller  rocks 
in  the  shoaler  parts  of  the  channels ;  also  the  construction  of  sea  walls  on  Great 
and  Little  Rocks,  Hogs  Back,  and  Holmes  Rock;  estimated  cost.  $5,139,120, 
•68,741,  746;  '70,  437;  '71,  725;  '72.  803;  '74,ii,164;  '76,  i,243;  '80,479;  '84, 
690;  '86,  95;  '91,  900. 


£A8T  RO€KAl¥AY  CREEK,  N.  T.— Examination  or. 

Engrineers. 

Chief  of  Engineers. 

Report,  '89,  93. 
Engineer  in  Charge. 
Capt.  T.  L.  Casey,  1888.    Report,  '89,  840. 
PhysiciU  Characteristics. 

Description  of  the  locality,  '89,  841. 
Plans. 

In  1888  Capt.  Casey  did  not  consider  the  creek  worthy  of  improvement,  '89,  841. 
Survejrs. 
Exammation  ordered  hy  act  of  August  11, 1888.    Made,  1888,  under  direction  of 
Capt.  McC.  Derby,  '89,  840. 


ECHO  RARBOR,  IVEIT  ROCHE LLE,  N.  T.— Improvement  or. 

(Continned  from  Vol.  II,  p.  190.) 

Appropriations. 

1878-'82 $22,000 

List  of  appropriations,  '88,  571. 
Engrineers. 

Chief  of  Engineers. 

Reports,  '88,  54;  '89,  66;  '90,  60;  '91,  74;  '92,  79. 
Engineer  in  Charge. 

Col.  D.  C.  Houston,  1886-'—.    Reports,  '88,  570;  '89,  717;  '90,  662;  '91,  804;  '92, 
706. 
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ECHO  nARBOR,  TVEW  ROCHEL.I.E,  N.  1".— Continued. 

Operations. 

1887-89.  Available  funds  insufficient  to  continue  the  projected  woik, '88,  671; 

•89.  718. 
1889-90.  9,122  cubic  yards  material  dredged  from  the  channel  by  hired  labor,  '90, 

653. 
189a-'92.  No  operations,  '91,  805;  '92,  707. 
Physical  Ciiaracteristics* 

Description  of  the  harbor,  '88,  570. 
Projects. 
By  Col.  Newton,  1875,  for  removal  of  Sheepshead  Reef  and  Start  Rock  to  a  depth 

of  9  and  6  feet,  respecti  vely .    Modified,  1878,  for  removal  of  Start  Rock  to  7-foot 

depth;  estimated  cost,  $38,955.38, '76,  264;  '86^  656;  '87,  624;  '92,  706. 


EDENTON  BAT  AND  HARBOR,  N.  €.— Improvement  ov. 

(Continued  from  Vol.  II,  p.  190.) 


Appropriatious. 

1878-'87 $17,000 


EngineerSi 

Engineer  in  Charge. 
Col.  W.  P.  Craighill,  1888.    Report,  '88,  773. 
Operations. 

1887-'88.  No  further  operations  required,  '88,  773. 
Projects. 

By  8.  T.  Abert,  1875,  for  improvement  of  Edenton  Harbor  and  Bay  by  excavation 
of  channel  850  y^ds  long,  100  feet  wide,  and  9  feet  deep;  also  a  turning  basin 
at  the  wharves;  estimated  cost,  $12,650,  '79,  91, 696;  '80,  121. 

From  1878-'84  $5,000  was  appropriated  and  expended  upon  this  project. 

In  1883  Capt.  Merour  proposed  widening  the  channel  to  150  feet  at  the  outer«and 
200  feet  at  the  inner  end ;  also  the  completion  of  the  turning  basin  with  an 
area  of  about  12  acres;  estimated  cost,  $18,000,  '84,  1073, 1074:  '87,  122. 

In  1888  Col.  Craighill  recommended  no  further  appropriations,  the  harbor  being 
amply  sufficient  for  commercial  requirements,  '88,  774. 


EDISTO  RIVER,  S.  €•— Improvement  ov. 

(Continued  from  Vol.  II,  p.  191.) 

Appropriations. 

l882-'87 $16,000 

1888 5,000, '88,  987. 

1890 5,000, '90,  1208. 

1892 7, 385, '92,  1234. 

Total  -  -  .  .  33  385 

List  of  appropriations,  '88^,  987;  '91,  1481. 
Commerce. 
Commercial  prospects  of  the  river,  '88,  986.    Prospective  development  of  timber 
interests,  '89,  1169. 
Engineers. 
Chief  of  Engineers. 

Reports, '88,  ^36;  '89.  152;  '90, 136;  '91, 177;  '92, 174. 
Engineer  in  Charge. 
Capt.  F.  y .  Abbot,  1888-'—.    Reports,  '88, 985 ;  '89, 1169, 2795 ;  '90. 1206 ;  '91, 1480 ; 
'92,  1233. 
Assistant. 
J.P.Allen.    Reports, '89,  1170;  '90,  1208;  '91,  1481;  '92, 1234. 
Obstructions. 

Bridges  obstructing  navigation,  '89,  2795. 
Operations* 
1887~'88.  No  operations  for  lack  of  funds,  '88,  986. 

1888-'89.  1,815  trees  and  stumps  and  87  cords  of  snags  removed  ftom  the  channel, 
and  1,041  trees  and  212  cords  of  brush  cut  from  the  banks,  '89, 1169. 
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EDISTO  R1T£R,  8.  €.— Oontinned. 

Operations—Contiimed. 
1889-^90.  1^900  logs  and  trees  and  106  cords  of  snags  removed  from  the  channel,  and 

1,705  trees  removed  from  the  banks,  '90,  1208. 
1890-^91.  640  stumps  and  snags  cleared  from  the  channel  on  the  North  Fork,  and 
1,200  snags  and  485  trees  from  the  channel  and  banks  of  the  South  Fork, 
•91.  1482. 
1891-'92.  2,340  snags  and  47  cords  of  small  snags  removed  from  the  channel,  and 
*  1,733  trees  and  378  cords  of  brush  cleared  from  the  banks,  '92.  1234. 
Projects. 
By  Col.  Gillmore,  1880,  for  enlargement  and  clearance  of  channel,  formation  of  new 
channels  across  necks  of  bends,  shutting  olf  lateral  channels,  and  removal  of 
logs,  snags,  and  pile  obstructions;  also  removal  of  sand  and  dry  shoals,  and 
construction  of  deflecting  Jetty;  estimated  cost, $33,385/81,  1140;  '86,  180; 
•87,  1143;  "92,  1233. 


EDISTO  RIT£Ry  S«  €•— Examination  ov  North  Fork  ov  thk. 

En§:ineer8. 

Chief  of  Enginbers. 

Heport,  'Sa  138. 
Engineer  in  Charge. 

Capt.  F.  y .  Abbot,  1888.    Report,  '88,  991. 
Assistants. 
Capt.  T.  N.  Bailey.    Report,  '88,  993. 
Lieut.  O.  M.  Carter.    Report,  '88,  993. 
Physical  Characteristics. 

Description  of  the  river,  '88,  992, 993. 
Plans. 
Col.  Gillmore  reports  that  in  view  of  the  limited  amonnt  of  commerce  to  be  bene- 
fited, the  North  Fork  of  the  Edisto  River  is  not  worthy  of  improvement,  '88, 
,    992. 
Surveys. 
Examination  ordered  by  act  of  July  5, 1884.    Made,  1884,  under  direction  of  Col. 
Gillmore,  '88,  991. 


EDISTO  RIVER,  S.  C,  North  and  South  Forks.—KxAMiNATioN  to 

CONNECT  BY  SaINT  PlERlUE  KlVER  AND  SoUTH  CREKK. 

Ens^ineers. 

Chief  op  Engineers. 

Report,  '89,  158. 
Engineer  in  Charge. 
Capt.  F.  V.  Abbot,  1888.    Report^  '89,  1208. 
Physical  Characteristics. 

Description  of  the  localit}^,  '89,  1208. 
Plans. 

In  1889  Capt.  Abbot  did  not  consider  the  locality  worthy  of  improvement,  '89, 1210. 
Surveys. 
Examination  ordered  by  act  of  August  11, 1888.    Made,  1888,  under  direction  of 
Capt.  Abbot,  *89, 1208. 


EEIj  RITERy  CAIi.— Examination  or. 

Engineers. 

Chief  of  Enoinrers. 

Report,  '89,  352. 
Engineer  in  Charge. 
Maj.  W.  n.  Heuer,  1888.    Report,  '89,  2493. 
Physical  Characteristics. 

Description  of  the  locality,  '89,  2493. 
Plans. 
In  1888  Maj.  Heuer  did  not  consider  the  river  worthy  of  improvement,  '89,  2495. 

Surveys. 

Examination  ordered  by  act  of  August  11, 1888.    Made,  1888,  under  direction  of 
Miu.  Heuer,  '89.  2493. 
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EI^IZABETn  RIV£R,  TA.,  ITestem  Branch.— Examination  or. 

Eniriiieers. 

Chief  of  Enoinkers. 

Report,  *91,  153, 1307. 
Engineer  in  Charge. 

Lieut.  G.  .1.  Fiebejrer,  1890.    Report,  '91.  130& 
Physical  Characteristics. 
Description  of  tbe  locality,  '91,  1308. 

Plans* 

lu  1890  Lieut.  Fiebeger  did  not  consider  tbat  tbe  present  or  prospective  needs  of 
commerce  demanded  any  improvement.     '91,  1309. 

Surveys. 

Examination  ordered  by  act  of  September  19, 1890.    Made,  1890,  under  direction  of 
Lieut.  Fiebeger,  '91,  1308. 


BLIZABETH  RIVER,  N.  J*— Improvement  of. 

(Continued  from  Vol.  II,  p.  192.) 

A  pproprlatlons. 

1879-'82 $27,000 

1890 5, 000, '90,  853. 

1892 5, 000, '92,  879. 

Total 87,000 

List  of  appropriations,  '90,  853. 
Commerce. 

Prospective  benefit  to  commerce  from  improvement,  '88,  649. 
Contracts. 

1891.  K.  Parrott,  for  dredging,  at  55  cents  per  cubic  yard,  '91,  994. 
Engineers. 
Chief  of  Engineers. 

Reports, '88,  69;  '89,  89;  '90,  79;  '91.  100;  '92,  103. 
Engineers  in  Charge. 
Capt.  G.  McC.  Derby,  1886-'89.    Report,  '88.  648. 

Capt.  T.  L.  Casey,  1889-'—.    Reports,  '89,  827;  '90,  852;  '91,  993;  '92,  878. 
Operations. 
1887-'90.  No  operations,  '88,  648;  '89.  827;  '90,  852. 
1890-'9I.  Excavation  of  obannel  begun,  '91,  993. 
1891-'92.  6,917  cubic  yards  material  dredged,  '92,  879. 
Physical  Characteristics. 
Description  of  tbe  river  and  its  deterioration  since  tbe  suspension  of  work,  '88, 
648, 649. 
Projects. 
By  Col.  Macomb,  1879,  for  dredging  a  channel  60  feet  wide  to  a  depth  of  7  feet  at 
mean  high  water  from  the  mouth  to  Broad  Street  Bridge,  2.7  miles,  requiring 
the  removal  of  44,000  cubic  yards  of  material;  estimate  cost,  $25,530,  '79,  67, 
482,  483. 
Estimate  increased,  in  1881,  by  Lieut.  Col.  Michler,  to  $43,160,  from  increased  cost 
of  dredging,  '81,  707;  '87,  768;  '92,  879. 


ELK  RiVERy  HID.— Improvement  of. 
(Continued  from  Vol.  II,  p.  193.) 


Appropriations. 

1874-'87 $31,500 

1890 10,000,  '91.  1185. 

1892 5, 000, '92,  969. 

Total 46,500 

List  of  appropriations,  '91,  1184. 
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£LK  RIVER,  IHD.— Oontinned. 

Contracts. 

1891.  C.  T.  Calei,  for  dredging,  at  12i  cents  per  cubic  yard,  '91,  1186. 
Engrineers. 
Chief  of  Engineers. 

Report8/89,]12;  '90,  102;  '91.  125;  '92.  125. 
Engineer  in  Charge. 

W.  F.  Smith,  U.  S.  agent,  1888-'—.    Beporta,  '90,  965 ;  '91, 1184 ;  '92,  968. 
Assistant. 
A.  Stierle.    Beport,  '90,  965. 
Operations* 
1890-'91.  No  operations,  '91,  1184. 
1891-'92.  56,069  cubic  yards  material  dredged,  '92,  968. 
Physical  Characteristics. 

Description  of  the  locality,  '90,  966. 
Projects. 
By  Mr.  W.  F.  Smith,  1890,  for  excavation  of  a  channel,  from  the  upper  wharves  at 
the  bridge  to  below  Cedar  Point,  to  a  depth  of  8  feet  at  mean  low  water  and 
100  feet  wide;  estimated  cost,  $24,000,  '91,  1184. 
Surveys* 
Ordered  by  act  of  August  11,  1888.     Made,  1890,  under  direction  of  Mr.  W.  F. 
Smith,  '90,  966. 


EI^K   RIVER,  Vr.  TA.— IMPROVIBMBKT  OF. 

(Continued  from  Vol.  II,  p.  193.) 

Appropriations. 

1875-'87 $18,500 

1888 3,000,  '88,  1760. 

1890 2,500,  '90,  2248. 

1892 2, 500, '92,  2064. 

Total ;    26,500 

Eni^lneers. 

Chief  of  Enginsbrs. 

Reports,  '88,  224;  '89,  260;  '90,  234;  '91,  300;  '92,  287. 
Engineers  in  Charge. 
Col.  W.  P.  Craighill,  1876-'—.    Beports,  '88,  1760;  '90,  2247;  '91,  2427;  '92,  2064. 
Capt.  T.  Turtle,  1889.    Beport,  '89,  1955. 
Assistants. 
W.  A.  Porter.    Beport,  '89,  1956. 
A.  M.  Scott.    Beport,  '92,  2064. 
Operations. 
1887-'88.  No  operations,  '88, 1760. 

1888-'89.  5.471  cubic  yards  rock  blasted  and  removed  from  the  channel,  '89,  195^ 
1889-'90.  No  operations,  '90,  2247. 

1890-'91.  153  snags  and  18  rocks  removed  from  the  channel,  '91,  2427. 
1891-92.  4,418  cubic  yards  rock  blasted  and  removed  in  the  upper  river;  2,460 
cubic  yards  rock  and  7,670  linear  feet  of  round  timber  used  in  dike  construc- 
tion at  points  below  Clay  Court-House,  '92,  2065, 2066. 
Projects. 
By  Maj.  Craighill,  1875,  for  an  improvement  of  channels  through  shoals,  to  a  depth 
of  10  or  12  inches  at  low  water,  by  cutting  sluice  ways  12  feet  wide ;  also  the 
removal  of  rocks,  snags,  and  overhanging  trees ;  estimated  cost,  $100,000,  '76,  ii, 
166,171;  '79,  555;  '80,  691;  '81. 147;  '85,  286. 
Ii\jnrious  effect  of  corporate  lock  and  dam  at  Charleston, '82,  932,934;  '83,  147; 
'85, 1858.    Act  providing  for  its  removal,  '87, 1923. 


ENTRANCE   TO  C1J]fIBERI.A!Vl>  S01JIVD,  FLA.  AND  OA.— (Soe 

Cumberland,  Ga.,  improvement  of  entrance.) 
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ERIE  HARBOR,  PA.-— Improvembnt  ov. 

(See  also  Presque  Isle,  Pa.) 

(Continued  from  Vol.  II,  p.  195.) 

Appropriations. 

1823-'87 $768,867.23 

1888 23,000.00,  '88,2023. 

1890....- 40, 000. 00, '90,  2797. 

1892 40, 000. 00, '92,  2525. 

Total 871,867.23 

Contracts. 

1888.  J.  L.  Linn,  for  dredging,  at  28  cents  per  cubic  yard,  '89,  2347.    O.  Gillmore, 
for  dredging,  at  28  cents  per  cubic  yard,  '89,  2347. 

1890.  Kingston  &,  Wood,  for  dredging,  at  1^  cents  per  cubic  yard,  '90,  2792.    Ben- 
ham  &  Doville,  for  transportation  of  material,  '90,  2793. 

1891.  J.  B.  Donelly,  for  pier  extension,  at  $61  per  linear  foot,  '91,  2876. 
Eni^ineers. 

Chief  of  Engineers. 

Reports,  '88,  277;  '89,  328;  '90.  297;  '91,  373;  '92.  352. 
Engineers  in  Charge. 
Capt.  F.  A.  Mahan,  1886-'90.    Reports,  '88,  2017;  '89,  2343. 
Maj.  A.  Stickney,  189(>-'92.    Reports,  '90,  2789 ;  '91,  2869. 
Maj.  E.  H.  Ruflfner,  1892-'-—.    Report,  '92,  2522. 
Operations. 

1887-'88.  General  repairs  by  hired  labor  to  piers  and  breakwater,  '88,  2021. 
1888r-'89.  10,700  cubic  yards  material  dredged ;  steam  launch  and  boathouse  built; 

minor  repairs  to  piers  and  breakwater,  '89,  2347, 2349. 
1889-^90.  Two  breaches  in  breakwater  repaired  by  hired  labor;  minor  repairs  to 

breakwater  and  piers;  20,000  cubic  yards  material  dredged,  '90,  2792, 2793. 
1890-'91.  Repairs  to  south  breakwater  and  north  pier;  125,471  cubic  yards  material 

dredged  from  inner  and  outer  channels,  '91,  2870. 
1891-^92.  2,800  cubic  yards  material  dredged  in  outer  channel;  north  pier  extended 
452  feet;  repairs  to  breakwater  and  piers,  '92,  2522. 
Piiysical  Ciiaractcristies. 

Description  of  the  locality,  '88,  2022. 
Projects. 
Projects  for  this  improvement  from  its  inception  in  1823  have  been  directed  to  the 
formation  of  a  harbor  in  Presque  Isle  Bay,  with  a  protected  channel  across 
the  entrance  to  the  bay.    The  aggregate  appropriations,  including  1886,  have 
been  $768,867.23. 
In  1886  Capt.  Maguire  estimated  that  $84,120  would  be  required  to  extend  the  pier 
to  the  16-foot  curve  and  maintain  a  channel  16  feet  deep  between  the  harbor 
and  deep  water  in  the  lake,  '86,  339. 
In  1890  the  project  was  modified  by  Maj.  Stickney,  for  extensiou  of  the  north  pier 
to  the  18-foot  curve,  at  an  estimated  cost  of  $96,000,  making  the  revised  esti- 
mate for  completion,  including  the  appropriation  of  1890,  $47,657,  '90, 2796, 2797. 
Surveys. 

Survey  of  Presque  Isle  Peninsula.    Made,  1888,  under  direction  of  Capt.  Mahan, 
'88,  2021 ;  '89,  2346. 


KSCAJUBIA  and  CONECUH  RITERS,  AL.A.  and  FI.A.— Improve 

MENT  OF. 

(Continued  from  Vol.  II,  p.  196.) 

Appropriations. 

1833-'87 $62,500 

1888 10,000, '88,  1170. 

1890 7,500,  '90,  1636. 

1892 8,000,  '92,  1418. 

Total 88,000 

List  of  appropriations,  '88,  1169;  '91,  1736. 
Engrineers. 

Chief  of  Engineers. 
Reports, '88, 153;  '89,  149;  '90, 161;  '91,  203;  '92,  199. 
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ESCAlUBiA  AND  COTVECUH  RIVERS,  AI.A.  AND  FL.A.— Cont'd. 

E  Dgrineers — Continued. 
Engineers  in  Charge. 
Capt.  R.  L.  Hoxie,  1885-'89.    Report,  '88,  1169. 
Capt.  P.  M.  Price,  1889-'—.    Reports.  '89,  1384;  '90,  1634;  '91,  1736;  '92.  1417. 

A.SRISTANT 

J.  E.  Turtle.    Reports,  '89,  1384 ;  '90,  1635. 
Operations. 

1887-'88.  2,998  logs  and  snags  removed  from  the  channel,  '88,  1170. 

1888-'89.  Removal  of  logs,  snags,  and  similar  obstructions,  '89,  1385. 

1889-'90.  530  snags  and  153  cubic  yards  rock  and  gravel  removed  from  the  channel, 

20  trees  cut  n'om  the  banks,  and  2,353  cubic  yards  sand  dredged,  '90.  1636. 
1890-'91.  Repairs  to  snagging  plant,  '91, 1736. 
1891-'92.  3,523  snags  cleared  from  the  channel,  19  cubic  yards  gravel  dredged,  and 

1,105  logs  on  banks  cut  up,  '92,  1417. 

Projects. 

By  Capt.  Damrell,  1879,  for  the  improvement  of  the  Escambia  River  from  month  to 
State  line  by  dredging  a  channel  150  feet  wide  and  5^  feet  deep  at  mean  low 
water  through  the  bar  at  the  mouth,  the  removal  of  snags  and  similar  obstrac- 
tions,  and  by  shore  protection  and  wing-dam  construction  to  obtain  a  5-foot 
low-water  channel  throughout  the  length  of  the  river;  estimated  cost,  $25,000, 
'79,853,856;  '80,1082. 

In  1882  $12,000  was  appropriated  for  the  Escambia  and  Conecuh  rivers,  when  it 
was  proposed  to  extend  navigation  to  Indian  Creek,  273  miles  above  the  mouth 
of  the  river,  by  removal  of  obstructions,  closing  cut-off,  and  rock  removal,  at 
an  additional  estimated  cost  of  $62,430  over  the  estimate  of  1879,  '83,  1007; 
'87,  1273.    Total  estimated  cost  of  improvement,  $87,430,  '88,  1169. 


ESSEX  RITER^  IIIASS.— Survey  op. 

Appropriations. 

1892 $5,000 

Commerce. 

Commercial  interests  to  be  influenced  by  improvement,  '91,  677. 
Engrineers. 
Chief  of  Engineers. 

Report,  '91,  47. 
Engineer  in  Charge. 

Lieut.  Col.  S.  M.  Mansfield,  1890.    Report,  *91,  676, 677. 

A  aaj  AT  ANT 

T.  T.  Hunter  Harwood.    Report,  '91,  678. 
Pliy^sical  Characteristics. 

Description  of  the  locality,  '91,  678. 
Plans. 
By  Lieut.  Col.  Mansfield,  1891,  for  a  channel  4  feet  deep  at  mean  low  water  and  60 
feet  wide  from  the  river's  mouth  to  the  head  of  navigation  at  Essex,  a  distance 
of  3^  miles,  by  dredging  and  rock  removal,  at  an  estimated  cost  of  $25,000, 
.'91,  677. 
Surveys. 
Survey  ordered  by  act  of  September  19, 1890.    Made,  1891,  under  direction  of  Lieut. 

Col.  Mansfield,  '91,  677. 
Maps. 
•91,  678. 


FAIRLEE  CREEK,  IflD.-— Improvement  or. 

« 

(Continued  from  Vol.  II,  p.  198.) 
Appropriations. 

1888 $5, 000, '88,  92. 

1890... 5, 000, '90,  936. 

Total 10,000 

Contracts. 

1889.  C.  T.  Caler,  for  dredging,  at  23  cents  per  cubic  yard,  '89,  899. 
1891.  C.  T.  Caler,  for  dredging,  at  16  cents  per  cubic  yard,  '91,  1187. 
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FAIRI^EE  CREEK,  IHB.— CoDtinned. 

Engineers. 

Chief  of  Exginekrs. 

Beport8,'88,  92;  '89,  109;  '90,  99;  '91,  126;  '92, 126. 
£n6ii«eek  in  Charge. 
W.  F.  Smith,  U.  S.  agent,  1886-'—.    Reports,  '89, 898 ;  '90, 936 ;  '91, 1186  j  '92, 969. 
Operations. 
1887-'88.  No  operations,  '88,  92. 

1888-'89.  18,500  cubic  yards  material  dredged,  '89,  898. 
1889-'90.  No  operations,  '90,  936. 

1890-'91.  28,125  onbic  yards  material  dredged,  '91,  1186. 
1891-'92.  No  operations,  '92,  969. 
Projects. 
By  W.  F.  Smith,  1887,  for  excavation  of  a  channel  across  the  bar  at  the  month  of 
the  creek  7  feet  deep  and  100  feet  wide;  estimated  cost,  $15,450,  '87,  856;  '91, 
1187;  '92,  970. 


FAIRPORT  HARBOR,  OHIO.— Improyememt  ov. 

(Continued  from  Vol.  U,  p.  198.) 

Appropriations. 

l825-'87 $280,873.53 

1888 10, 000. 00, '88,  2012. 

1890 30, 000. 00, '90,  2783. 

1892 35,000.00/92,2506. 

Total 355,873.53 

•  List  of  appropriations,  '92,  2507. 
Contracts. 

1888.  B.  S.  Harton,  for  pier  extension  and  repair,  at.  a  total  of  $6,144,  '89,  2398. 

1889.  Q.  Gillmore,  for  dredging,  at  25  cents  per  cubic  yard,  '89,  2328. 

1890.  J.  B.  Irwin,  for  dredging,  at  23  cents  per  cubic  yard,  '90,  2781.  American 
Transportation  Company,  for  dredging,  at  17i  cents  per  cnbic  yard,  '91,  ^2. 
Q.  Gillmore,  for  pier  extension  and  repair,  at  a  total  of  $14,724,  '91,  2862. 

1891.  J.  B.  Irwin,  for  dredging,  at  17^  cents  per  cubic  yard,  '92,  2507. 
Eniineers. 

Chief  of  Engineers. 

Beports,  '88.  275;  '89,  326;  '90,  295;  '91,  371;  '92,  350. 
Engineers  in  Charge. 
Maj.  L.  C.  Overman,  1883-'92.    Beports,  '88,  2011 ;  '89, 2326;  '90, 2781;  '91,  2859. 
Lieut.  Col.  J.  A.  Smith,  1892-'—.     Beport,  '92,  2506. 
Oneriitions. 
1887-'88.  East  pier  extended  200  feet  under  contract,  '88,  2012. 
1888-'89.  8,240  cubic  yards  material  dredged  from  between  the  piers;  west  pier 

extension  begun,  '89,  2326. 
1889-'90.  West  pier  extension  completed ;  3,000  cubic  yards  material  dredged.  '90, 

2781. 
1890-'91.  42,001  cubic  yards  material  dredged ;  3  cribs  sunk  in  extension  of  west 

pier,  '91,  2860. 
1891-'92.  51,353  cubic  yards  material  dredged,  '92,  2506. 
Projects. 
By  Capt.  Maurice,  1825,  for  removal  of  bar  at  mouth  of  river  by  construction  of 
parallel  piers  200  feet  apart,  extending  out  to  a  depth  of  10  feet;  the  west 
pier  to  be  longer  than  the  east  and  to  flare  to  the  westward ;  estimated  cost, 
$26,997.81,  '80, 2147.    For  extension  and  changes  in  original  project,  see  history 
of  work,  '80,  2147. 
In  1879  the  west  pier  had  reached  a  total  length  of  abont  1,060  feet,  and  the  east 

pier  1,250, '81,  2320. 
By  Maj.  Wilson,  1880,  for  extension  of  the  west  pier  500  feet  and  east  pier  600  feet, 
renewal  of  superstructure,  aud  dredging  in  channel  to  maintain  a  depth  of  15 
feet  at  harbor  entrance ;  estimated  cost,  $80,300,  '80,  2153.    Increased,  in  1882, 
to  $93,000.  '82,  2407 ;  '87,  2325. 
In  1890  Maj.  Overman  proposed  the  formation  of  an  increased  depth  of  18  feet  by 
extension  of  both  piers  lakeward  600  feet,  with  dredging  between  the  piers, 
beyond  their  ends,  and  in  Grand  Biver;  estimated  coet,  $114,400,  '90,  2782. 
Survej^s. 
Maps. 
'91,2861. 
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FAI.L.S  OF  SAINT  AUTTHONY,  IVississippi  River.— (See  Mississippi 

BlVKRy  PBESERVATION  OP  THE  FALLS  OF  SaIKT  ANTHONY.) 


FAL.se   PRESQIJE    isle    harbor,   lake    HURON,  IHICH., 

Harbor  of  Refu§:e  at.--£xAMiNATioK  or. 

Engrineers. 

Chief  of  Engineers. 

Report,  '89,  319. 
Engineer  in  Charge. 
Col.  O.  M.  Poe,  1888.    Report,  '89,  2276. 
Plan!9. 
lu  1888  Col.  Poe  did  not  consider  the  locality  worthy  of  improvement  by  the  Gen- 
eral Government,  '89,  2277. 
Surveys. 
Examination  ordered  by  act  of  August  11,  1888.    Made,  1888,  under  direction  of 
Col.  Poe,  '89,  2276. 


FEATHER  RIVER,  €AL.— (See  Sacramento  and  Featbbb  Biyxbs.) 


FISHINO  CREEK,  N.  €.— Improvement  or. 


Appropriations. 

1890 $10, 000, '91,  1346. 

1892 5,000, '92,  1118. 


Total 15,000 

Engrineers. 

Chief  of  Engineers. 

Reports, '89,  149;  '90,  133;  '91,  156;  '92,  157. 
Engineers  in  Charge. 
Capt.  W.  H.  Bixby,  1888-'92.     Reports,  '90,  1179,  1181;  '91,  1345. 
Maj.  W.  S.  Stanton,  1892-'—.     Report,  '92,  1117. 
Obstrnctions. 

Bridges  obstructing  navigation,  '91,  1346. 
Operations. 
1890-91.  Commencement  of  operations  postponed  pending  alteration  of  bridges 
spanning  the  creek,  '91,  1345;  '92,  1117. 
Piiysicai  Characteristics. 

Description  of  the  locality,  '90,  1180. 
Projects.  * 

By  Capt.  Bixby,  1889,  for  improvement  of  the  creek,  from  its  mouth  up  to  Bellamy's 
Mill,  by  removal  of  logs,  snags,  and  similar  obstructions,  at  an  estimated  coat 
of  $25,000,  '90,  1181 ;  '91,  1345. 
Surveys. 
Ordered  by  act  of  August  11, 1888.    Made,  1889,  nnder  direction  of  Capt.  Bixby,  '90, 
1179. 


FISHINO  PLACE  COVE,  near  Seaconnet  Point,  R.  I^^Examina- 

TION  FOR  construction  OF  BREAKWATER  AT. 

Eni^neers. 

Chief  of  Engineers. 

Report,  '89,  55. 
Engineer  in  Charge. 

Maj.  W.  R.  Livermore,  1888-'89.    Report,  *89,  648. 
Piiy steal  Characteristics. 
Description  of  the  locality,  '89,  649. 
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FISHING  PliACE  COVE,  near  Seaconnet  Point,  R.  I.--Cont'd. 

Plans. 

By  MaJ.  Livermore,  1888,  for  restoration  of  existing  breakwater  and  dredging  an. 
anchorage  area  inside  the  cove;  estimated  cost,  $5,000,  '89|  649. 

Sarve^^fli. 

Examination  ordered  by  act  of  August  11, 1888.    Made,  1888,  under  direction  of 
Ms^.  Livermore,  '89,  649. 


FITB-MIIiB  RITER  HARBOR,  CONN.—Improvbmemt  ov. 

(Continued  from  Vol.  II,  p.  20L) 

Appropriatlonfli. 

1^ $5, 000, '88,  52. 

1890 5,000,  '90,  647. 

1892 5,000,  '92,698. 

Total 16,000 

Contracts. 

1889.  R.  Parrott,  for  hire  of  dredging  plant,  at  $8.50  per  hour,  *89,  711. 
1891.  G.  B.  Beardsley,  for  dredging,  at  14.6  cents  per  cubic  yard,  '91,  794. 
Engineers. 
Chief  of  Engixerrs. 

Reports,  '88,  52;  '89,  65;  '90,  58;  '91,  72;  '92,  76. 
Engineer  in  Charge. 
Col.  D.  C.  Houston,  1886-'—.    Reports,  '89,  710;  '90,  646;  '91,  792;  '92,  697. 
Operations. 
1887-'88.  No  operations,  '88,  52. 

1888-'89.  10,976  cubic  yards  material  dredged.  '89,  711. 
1889-^90.  11,962  cubic  yards  material  dredged,  '90,  647. 
1890-'91.  No  operations,  '91,  793. 

1891-^92.  30,000  cubic  yards  material  dredged,  '92,  698. 
Piiysieal  Ciiaracteristics. 

Description  of  the  locality,  '89,  710. 
Projects. 
By  Col.  Houston,  1886,  for  deepening  the  harbor  and  approaches  by  a  channel  100 
feet  wide,  8  feet  deep  at  mean  low  water,  and  6,000  feet  long;   estimated  first 
oost^  $25,000,  with  $1,000  for  annual  maintenance,  '87,  641;  '89,  710;  '92,  697. 


FlilNT  RIVER,  GA.— Improvemeht  or. 

(Continued  from  Vol.  II,  p.  201.) 

Appropriations. 

1878-W $117,000 

1888 20,000, '88.  1177. 

1890 20,000, '90,  1639. 

1892 15, 000, '92,  1404. 

Total 172,000 

List  of  appropriations,  '88,  1176;  '89,  1386. 
Commerce. 

Increase  in  river  business  due  to  improvement,  '88,  1178. 
Contracts. 

1888.  M.  A.  Sweeney  &,  Bro.,  for  snag  boat,  dumping  flat,  and  drilling  barge,  at 
$4,800,  $600,  and  $3,400  respectively,  '89,  1389. 
Engineers. 
Chief  of  Engineers.  • 

Reports, '88, 155 ;  '89,  180,  185;  '90,  161;  '91,  198;  '92,  194. 
Engineers  in  Charge. 

Capt.  K.  L.  Hoxie,  1885-'89.     Report,  '88,  1175. 

Capt.  P.  M.  Price,  1889-'—.    Reports,  '89, 1385, 1420 ;  '90, 1637 ;  '91, 1698 ;  '92, 1 102, 
Assistant. 

T.  Robinson.    Reports,  '89,  1387, 1422;  '90,  1638;  '91,  1699;  '92,  1403. 
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FlilNT  RITER,  OA.— Continned. 

Operations. 

1887-^88.  585  snags  and  trees  and  5,325  cubic  yards  rock  removed  from  the  river, 
•88, 1177. 

1888-'89.  450  snags,  1,815  cubic  yards  solid  rock,  and  817  cubic  yards  bowlders  and 
loose  rock  removed  ftom  the  channel,  and  1,461  trees  cut  from  the  banks,  '89, 
1388. 

1889-^90.  980  snags,  1,412  cubic  yards  rock,  ferry- boat  wreck,  and  steamer's  boiler 
removed  from  the  channel,  '90.  1638,  1639. 

1890-'91.  320  snags  and  15  cubic  yards  rock  removed  from  the  channel,  and  1,723 
trees  cleared  from  the  banks,  '91,  1699. 

1891-92.  2,229  snags  and  3,203  cubic  yards  of  rock  removed  from  the  channel;  2,160 
trees  cleared  from  the  banks,  '92,  1403. 
Plans. 

In  1889  Capt.  Price  considered  it  advisable  to  postpone  removal  of  the  rock  reefs 
at  Albany  until  the  completion  of  the  Improvement  above,  '89,  1421. 
Projects. 

By  Capt.  Damrell,  in  1873,  modified  in  1880  after  more  detailed  surveys,  for  low- 
water  navigable  channel  3  feet  deep  and  100  feet  wide  from  month  of  river  to 
Albany,  Ga.,  a  distance  of  105  miles,  and  a  navigable  channel  for  light-draft 
steamers,  at  moderate  stages  of  water,  from  Albany  to  Montezuma,  a  distance 
of  100  miles,  to  be  secured  by  removal  of  snags,  scoaring  bars,  by  works  of 
contraction,  and  cutting  through  rock  reefs;  estimated  cost, $19^,962,  '73, 707, 
721;  '80,  1073;  '86,  1162;  '87, 1278;  '91,  1700. 
Snrve^^s. 

Examination  ordered  by  act  of  August  11,  1888.  Made,  1889,  under  direction  of 
Capt.  Price,  '89,  1420. 


FliUSHIIVG  BAY,  N.  T.— Improvkmknt  ov. 
(Continued  firom  Vol.  11,  p.  202.) 


Appropriations 

1879-'; 


87 $70,000 

1888 15, 000, '88.  582. 

1890 20,000,  '90,666. 

1892 10, 000,  '92,  724. 

Total 115,000 

List  of  appropriations,  '88,  582. 
Contracts. 

1889.  J.  ^  A.  DuBois,  for  pile  dike  construction,  at  $45.09^^  per  10  linear  feet,  and 

for  dredging,  at  20  cents  per  cubic  yard,  '89,  732. 
1891.  C.  &  H.  £.  DuBois,  for  dredging,  at  18  cents  per  cubic  yard,  '91,  823. 
Engineers. 
Chief  of  Engineers. 

Reports,  '88,  56;  '89,  69;  *90,  62;  '91,  77;  '92,  82. 
Engineeb  in  Charge. 
Col.  D.  C.  Houston,  1886-'— .    Reports,  '88,  581;   '89,  730;   '90,  664;   '91,  822; 
•92,  722. 
Operations. 
1887-88.  23,630  cubic  yards  material  dredged  irom  channel  and  shoals,  '88,  581. 
1888-^89.  375  piles  driven,  '89,  731. 
1889-^90.  1,606  linear  feet  of  dike  built,  and  15,063  cubic  yards  material  dredged, 

'90,  665. 
1890-'91.  4,515  cubic  yards  of  riprap  stone  placed  upon  the  dike,  '91,  823. 
1891-'92.  73,849  cubic  yards  material  dredged,  '92,  723. 
Piiysieal  Ciiaraeteristics. 

Description  of  the  bay ;  rise  of  tide,  '88,  541. 
Projects. 
By  Lieut.  Col.  Newton,  1879,  for  the  formation  of  a  tidal  basin  by  dredging,  and  an 
inclosing  pile  dike  with  an  opening  near  the  head  of  the  bay,  which,  by  filling 
and  discharging  through  the  main  channel,  would  maintain  a  depth  of  6  feet 
at  mean  low  water ;  estimated  costy  $173,500, ' 79, 62, 385, 387 :  '86, 661 :  '87, 634 : 
•92,  722. 
Surveys. 
Maps. 
'89.  732. 
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FOi\D  DU  liAC  RITIIR,  ITIS.— Survey  for  harbor  at  moutii  of. 

Coiiimerce. 

Present  and  prospective  commercial  importance  of  the  harbor,  '90,  2393. 
Enirineers* 
Chikf  of  Engineers. 

Reports,  '89,  287 ;  '90,  259. 
Engineer  in  Charge. 
Maj.  C.  £.  L.  B.  Davis,  1888.    Report,  '90,  2389, 2390. 
Plans. 
By  Maj.  Davis,  1889,  for  excavation  of  a  channel  100  feet  wide  from  the  Scott  Street 
Bridge  to  the  north  ice-honse,  and  150  feet  wide  thence  to  the  lake,  with  a 
depth  of  7  feet;  estimated  cost,  $8,000,  '90,  2393. 
Surveys* 
Survey  ordered  by  act  of  August  11,  1888.    Made,  1889,  under  direction  of  Maj. 
Davis,  '90,  2390. 


FORESVYILIiE  HARBOR,  lUCH.— Examination  ov. 

EniTtneers. 

Chief  of  Engineers. 

Report,  '89,  319. 
Engineer  in  Charge. 
Col.  O.  M.  Poe,  1888.    Report,  *89.  2288. 
Plans. 
In  1888  Col.  Poe  did  not  consider  the  locality  worthy  of  improvement  by  the  General 
Government,  '89,  2282. 
Surve^rs. 
Exammation  ordered  by  act  of  August  11, 1888.    Made,  1888,  under  direction  of 
Col.  Poe,  '89,  2282. 


FORKED  DEER  RITER,  TENIV.— Improvement  ov. 

(Continued  from  Vol.  II,  p.  171.) 

Appropriations* 

l882-'»7.  South  Fork $10,000 

C  SouthFork 2,500  ) 

1888.  <  North  Fork  below  Dyersburg.. .  4, 500  >  '89,  1621. 

(  Main  river  below  Dyersburg 2, 500  ) 

1890 2,500,  '90.  1908. 

1892 3,000,  '92,  1662, 

Total 25,000 

List  of  appropriations, '91,  2013;  '92,  1661. 
Engineers. 

Chief  of  Engineers. 
Reports,  '88, 183;  '89,  215;  '90,  194;  '91,  246;  '92,  239. 

Engineer  in  Charge. 
Capt.  J.  H.  Willard,  1886-'—.    Reports,  '88,  1369;  '89, 1621;  '90. 1906  j  '91, 2012; 
'92,  1660. 
Obstructions. 

Obstruction  of  South  Fork  by  bridges  without  draws,  '89,  1623. 
Operations. 

1887-'88.  No  operations,  '88,  1369. 

1888-'89.  550  snags,  1  wreck,  and  92  logjams  removed  from  the  channel;  1,635  trees 
and  snags  and  2,180  square  yards  brush  cleared  from  the  banks,  and  100  linear 
feet  brush  dam  built  on  South  Fork ;  1,452  snags  and  1  wreck  removed  from 
channel :  1,605  trees  and  shore  snags  and  9,260  square  yards  brush  cleared  from 
the  banks  on  Noi-th  Fork  below  Dyersburg;  79  shore  snags  and  side  Jams 
removed ;  528  trees  and  500  square  yards  brush  cleared  from  banks  on  main 
river,  '89,  1622, 1623.  • 

1889-^90.  274  snags  and  logs  removed  from  the  channel ;  2,675  trees  and  475  square 
yards  brush  cleared  from  the  banks  on  the  main  river;  362  snags  and  285  shore 
snags  and  trees  cleared  from  North  Fork,  completing  projected  improvement; 
no  operations  on  South  Fork,  '90,  1907. 
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FORKED  DI:EB  BIYER,  TBNN.— Continned. 

Operations — Continued. 

189(>-*9l.  No  operations,  '91,  2013. 

18.91--92.  Operations  con^ned  to  North  Fork  and  main  river;  660  stumps  and  snags 
and  6  logjams  removed;  1,300  trees  cut  and  topped  on  the  banks,  *92,  1662. 
Physical  Ciiaraeteristies. 

Description  of  the  river,  '90,  1906. 
Projects. 

By  Maj.  Benjaurd,  1880,  for  removal  of  snags  and  similar  obstmctions,  and  clear- 
ing the  banks  of  South  Fork  from  Sharon  to  the  mouth,  a  distance  of  114  miles : 
estimated  cost,  $19,250,  '81,  1491 ;  '87,  202.  Operations  subsequently  extended 
to  Jackson,  the  head  of  navigation,  81  miles  above  Sharon.  Improvement  not 
considered  permanent, '88,  183,1369;  '90.  1906. 

By  Capt.  Willard,  1887,  for  improvement  of  the  main  river  from  its  month  to  the 
junction  of  the  North  and  South  Forks,  a  distance  of  29  miles,  by  removal  of 
logs,  snags,  and  similar  obstructions;  estigiated  cost,  $7,000;  also  for  a  similar 
improvement  of  the  North  Fork  up  to  Dyersbnrg,  a  distance  of  9  miles,  at  an 
estimated  cost  of  $4,500,  '87,  1484, 1495;  '89,  1621;  '90,  1906. 


FORT  niABION,  FliA.— Repair  and  prssebyation  of. 

Appropriations. 

1890 $15, 000, '91,  535. 

En§:ineers. 

Chief  of  Engineers. 

Reports, '91.  11;  '92.15. 
Engineers  in  Charge. 
Capt.  W.  M.  Black,  1891-'92.    Report,  '93,  533. 
Maj.  J.  C.  Mallery,  1892,    Report,  '92,  471. 
Operations. 
1890-'91.  Repairs  to  existing  works ;  292  linear  feet  of  concrete  sea  wall  bnilt, 

'91,  534. 
1891-'92.  Repairs  to  existing  works,  '92,  472. 


FORT  MOIVROEy  VA.,  Iron  pile  bridi^e  at.— Across  Mill  Crxkk. 

.  $20, 000,  '89,  466. 


Appropriations. 


Contracts. 

1889.  Groton  Bridge  and  Manufacturing  Company,  for  bridge  oonstrnction,  at 
$17,500,  '90,  387. 
Enerineer^. 
Chief  of  Enoinkkrs. 

Reports, '89,  12;  '90,9. 
Engineer  in  Charge. 
Lieut.  Col.  P.  C.  Hains,  1889-'90.    Reports,  '89,  465 ;  '90,  387. 
Operations. 

1889-90.  Construction  of  bridge  under  contract  completed,  '90,  387. 
Plans. 
Description  of  proposed  structure,  '89,  466. 


FORT  MONROE,  TA.— Whart  at. 

Appropriations* 

1887 $100,000 

1888 75, 000, '89,  465. 

Total 175,000 

Contracts. 

1887.  Groton  Bridge  and  Manufacturing  Company,  for  wharf  construction,  at 

total  of  $88,305,  '88,  806. 
1889.  Darden  &  Ashe,  for  storehouse  construction,  at  $7,440,  '90,  386. 
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FORT  JfEOIHROE,  TA.,  Wharf  at— Continned. 
EniTineers. 

Chief  of  Enoixekrs. 

Reports,  '88,  lOP;  '89,  12;  '90,  9;  '91,  10. 
Board  of  Engineers. 
Conyened  by  8. 0.  No.  268,  Noyember  17, 1886,  to  select  and  report  npon  site  and 
plan  for  wharf  at  Fort  Monroe.    Report,  '88,  805.    (Col.  Tidball  and  Lieut. 
Cols.  Chandler  and  Hains.) 
Engineer  in  Char6e. 
Lieut.  Col.  P.  C.  HaiuB,  1887-^—.    Reports,  '88,  804;  '89,  463;  '90,  385;  '91,  529. 
Operations. 
1887-88.  Delivery  of  piles  and  material  for  oonstmction  completed,  '88,  806. 
1888-'89.  Wharf  construction  begun,  '89,  464. 
1889-'90.  Wharf  completed,  '90,  386. 
1890-'91.  Construction  of  pile  jetty  in  progress,  '91,  630, 
Plans. 
Description  of  wharf,  '88»  805;  '89,  464. 


FORT  NIAGARA*  Hf.  T«— Protection  of  site  ov. 

A  ppropriations* 

1890  (allotment) $10, 000,  '91,  519. 

Eng^lneers. 

Chief  of  Engineers. 

Report,  '91,  8. 
Engineer  in  Charge. 
Capt.  D.  C.  Kingman,  1890.    Report,  '91,  517. 
Operations.- 
1890-'91.  Repairs  to  lake-front  revetment;  crib- work  base  for  nprthwestrangle  of 
the  breakwater  completed;  ooiferdam  built  and  northwest  angle  of  fort  wall 
rebuilt,  '91.  519. 
Projects. 
By  MaJ.  Adams,  1888,  for  repair  of  the  serf  wall  along  the  lake  front,  the  construc- 
tion of  dikes  of  fascines,  iron  pickets,  and  stone  along  the  river  and  a  portion 
of  the  lake  front,  and  the  filling  in  behind  these  dikes  to  a  height  Of  6  feet 
above  low  water,  leaving  a  flat  slope  down  to  the  water,  then  a  suitable  road- 
way, then  a  steeper  slope  to  the  general  level  of  the  site,  to  protect  the  lower 
slope  by  a  growth  of  willows,  and  the  upper  slope  by  sod;  ejitimated  cost, 
$44,416, '91,  518. 


FORT  POND  HARBOR,  ISOIVTAUK,  N.  T.— Examination  or. 

Bngineers. 

Chieb'  of  Engineers. 

Report,  "89,  70. 
.  Engineer  in  Charge. 

Lieut.  Col.  D.  C.  Houston,  1888.    Report,  '89,  733. 
Piiysieal  Ciiaracteristics. 
Description  of  the  locality,  '89,  733.  •  .  .  * 

Plans. 

In  1888  Lieut.  Col.  Houston  did  not  consider  the  harbor  worthy  of  improvement 
in  view  of  the  present  .and  prospective  demands  of  commerce,  '89,  736. 

Snrvers.* 

Examination  ordered  by  act  of  August  11, 1888.    Mad&,  1888,  under  direction  of 
Lieut.  Col.  Houston,  '89,  733. 


FOlTRCHi:  IiA  FETE  RIVER,  ARK.— Improvement  or. 

(Continued  from  Vol.  II,  p.  204.) 


Appro  priations. 

1879-'87 


.  $26,000 
1890 7, 500, '90, 1942, 

Total 33,500 

8648 12 


% 
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F.OUBCHE  liA  PCTi:  RIVER,  ARK.— Continued. 

Commerce. 

Commercial  interests  to  be  subserved  by  improvement,  '91, 2QA5. 
En§^lneers. 
CiiiKF  OF  Engineers. 

Reports, '88,  188;  '89,  221;  '90,  199;  '91,  251;  '92,  243. 
Engineer  in  Charge. 

*  Capt.  H.  S.  Taber,  188^'— .    Reports, '88,  1402;  '89,1654;  '90,1941;  '91,2044;   ' 
'92, 1681. 

Operations. 

1887-'88.  Channel  completed  through  shoal  below  Perryville,  '88,  1402. 

1888-'90.  No  operations,  '89,  1654 ;  ^90,  1941. 

1890-'91.  Sn»K  boat  built,  '91,  2041. 

1891-'92.  1,326  snags  and  stumps,  4  drift  piles,  and  923  cubic  yards  rock  and  gravel 
removed  from"  the  channel,  and  15,600  overhaugiug  trees  cleared  from  the 
banks,  '92;  1682. 
Projects. 

By  Maj.  Benyaurd,  1879,  for  the  removal  of  snags,  bowlders,  and  leaning  trees,  at 
an  estimated* cost  of  $23,034.50,  '79,  972;  '81,  14:«. 

After  the  expenditure  of  $26,000  upon  this  project,  Capt.  Taber  proposed  the  exca- 
vation of  a  channel  through  certain  rock  shoals  below  Perryville,  at  an 
estimated  cost  of  $7,650,  '89,  1655. 


FOX  AND  iriSCONSlN  RIVERS.— iMPROVEiiENT  ov. 

*  (Continued  f^om  Vol.  II,  p.  204.) 

Approprlatlotns. 

1839-'OT $3,027,831.07 

1888 100, 000. 00, '88,  1872. 


,  QQ^            5  100, 000. 00,  '90,  2369. 

"^^^ I  *156,552.70  ' 

.  fioo             S  75, 000. 00,  '92,  2217, 

^^^^- \  tl09,023.33 


Total 3,568,407.10 

List  of  appropriations,  '92,  2216. 
ODmmerce. 

EU'ect  of  improvement  upon  freight  rates,  '88^  1872. 
Contracts. 

1889.  S.  A.  Harrison,  for  levee  construction,  at  a  total  of  $7,306,  '90,  2366. 
EiiKTiiieers. 

Chief  of  Engineers. 

Reports,  '88,  245, 247  j  '89,  284, 286;  '90,  257, 258;  '91,  328, 329;  '92,  314, 315. 
Engineers  in  Charge.  , 

Capt.  W.  L.  Marshall,  1884-^89.     Report,  '88,  1869. 1878. 
MaJ.  C.  E.  L.  B.  Davis,  1889-'92.     Reports, '89,  2085,  2095;  '90,  2365,  2378:  '91. 

2572  2580. 
Maj.  j! F.Gregory,  1892-'.—.^   Report,  '92,  2213, 2222. 
Assistants.  •  •  ,  ' 

C.  A.  Fuller.     Reports, '88,  1872;  '89,  2088;  '90,  2369. 
S.  Whitney.    Reports,  '91,  2572, 2581 ;  '92,  2217. 
Operations. 
Fox  River.  *     •. 

1887-88.  161,747  cubic  yards  mat-erial  dredged  from  bars  on  the  Upper  Fox; 
63,148  cubic  yards  gravel  and  sand  dredged  from,  channel  on  the  Loafer  Fox; 
repair  and  construction  of  locks  and  dams;  repair  of  boats  and  dredges,  '88, 
1870,1877. 
1888-'89.  140,882  cubic  yards  material  dredged  from  bars  on  the  Upper  Fox; 
10,883  cubic  yards  material  dredged  from  Menasha  River;  extensive  repairs  to 
dredging  plant  and  tug  boats;  construction  of  Appleton  Lower  Dam  con- 
tinued ;  extensive  repairs  to  Rapid  Croche  and  Menasha  locks,  '89,  2085. 
1889-'90.  Levee  at  Portage  built  under  contract;  new  lower  dam  at  Appleton 
completed;  25,000  cubic  yards  material  dredged;  operation,  care,  and  repair 
of  locks,  dams,  and  canals,  '90,  2366-2376. 


JL 


*  Land  damages  and  Commlssioner'B  salary. 
t  Flowage  damages. 
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FOX  AND  1¥1S€0JVS1N  BITE  KS— Continued. 

Operations— Continued. 

Fox  River — Continued. 
1890-'91.  Construction  of  guard  gates  beyond  at  head  of  Kaukauna  Canal;  head 
wall  and  feeder  built  at  head  of  old  firbt  lock  at  Appleton;  brush  and  stone 
wing  dam  built  at  Portage  Levee,  '91,  2573.    38,214  cubic  yards  of  material 
dretiged  in  Lower  Fox,  Neeuah  Channel,  and  mouth  of  Fond  du  Lao  River, 
'91,  251b*    Construction  and  repair  of  plant ;  operation  and  care  of  locks  and 
dams,  '91,  2580, 2587. 
1891~'92.  Quard  gates  at  head  of  Kaukauna  Canal  completed;  3,117  cubic  yards 
of  rock  blasted  and  removed,  and  1,110  cubic  yards  of  material  dredged  from 
rock  bar  at  river  outlet  of  De  Pere  Lock;  80,145  cubic  yards  of  material 
dredged  at  points  on  the  Lower  Fox;  13,577  cubic  yards  of  material  dredged 
on  Fox  River,  between  De  Pere  and  Green  Bay;  buoy  construction  and  repairs 
to  plant,  '92,  2217, 2219 ;  operation  and  care  of  locks  and  dams,  '92,  2222. 
Projects. 

The  permanent  works  for  the  improvement  of  the  Fox  and  Wisconsin  rivers  were 
purchased  by  the  United  States,  in  1872,  from  the  Green  Bay  and  Mississippi 
Canal  Company  for  $325,000, '72,  35;  '73,  219.  The  subsequent  project  pro- 
posed slack- water  navigation  of  the  Fox  River  by  replacing  the  temporary 
structures  with  permanent  works,  and  the  construction  of  5  additional  locks 
on  the  Upper  Fox ;  the  improvement  of  the  Wisconsin  River  by  wing  dams 
and  dikes,  so  as  to  obtain  throughout  a  depth  of  6  feet  for  a  width  of  100  feet; 
estimated  cost,  $3,745,663,  '75,  i,  218;  '78,  1170:  '80,  1952;  '87,  270. 

By  Board  of  Engineers,  1884,  for  reconstruction  of  dam  at  Menasha,  below  site  of 
present  dam,  across  full  width  of  Menasha  Channel,  and  enlargement  of 
Neenah  Channel  by  dredging;  also  for  purchase  of  lands  and  structures,  '85, 
2044 ;  '86,  1689. 

The  Board  of  Engineers  of  1886  decided  against  further  attempts  to  improve  the 
low-water  navigation  of  the  Wisconsin  River  by  wing  dams,  '87,  2096. 
Surveys. 

Survey  of  Fox  River,  between  De  Pere  and  Green  Bay.  Made,  1888,  under  direc- 
tion of  Maj.  C.  £.  L.  B.  Davis,  '88,  2086. 

Maps. 
'90,  2366. 


FRANKFORD  CREEK,  PA.— Improyemsnt  of. 
(Continued  from  YoL  II,  p.  207.) 

AppropriatioiiS. 

1882 $10,000 

Engrliieers. 

Chief  of  Engtneebs. 

Report,  '88,  77. 
Engineer  in  Charge. 

Lieut.  Col.  H.  M.  Robert,  1885.    Report,  '88,  698. 
Operations. 

1887-'88.  No  operations,  '88,  698. 
Plans. 
Col.  Robert  reported,  in  1888,  that  he  did  not  consider  the  commercial  interests  of 
the  creek  warranted  further  appropriations  for  improvement,  '88,  698, 699. 
Projects. 
By  Capt.  W.  Ludlow,  1882,  for  excavation  of  a  channel  from  the  mouth  of  the  creek 
to  Frankford  Avenue  Bridge,  having  a  low-water  depth  of  7  feet  at  the  mouth, 
decreasing  to  3  feet  at  the  bridge,  with  a  bottom  width  of  50  feet;  estimated 
cost,  $40,000,  '82,  823.    No  farther  operations  recommended,  '84,  811;  '87,  799. 


FRABTKFORT  HARBOR,  MICH.— Impbovement  09. 

(Continued  from  Vol.  11,  p.  207.) 
Appropriations. 

1866-'87 $255,659.85 

1888 8, 000. 00, '88,  1902. 

1890 10, 000. 00, '90,  2612. 

1892 10, 000. 00, '92,  2320, 

Total 283,659.85 

List  of  ftppropriations;  '93,  231d, 
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FRANKFORT  HARBOR,  JUICH.— Continued. 

Contracts. 

1889.  Truman  &  Cooper,  foi  breakwater  construction,  at  a  total  of  $8,081.58,  '89, 

2168. 
1891.  Gaylord  &,  Wing,  for  timber,  plank,  and  hemlock,  at  $18,  $15,  and  $10  per  M 
feet,  B.  M. ;  G.  W.  Crouter,  for  bolts,  Bpikes,  and  nails,  at  3  cents  per  pound; 
F.  A.  Hagen,  for  stone,  at  $2.24  per  cord,  '91,  2675. 
Cni^ineers. 
Chibf  of  Engineers. 

Reports,  '88,  252;  '89,  294;  '90,  2^;  '91,  337;  '92,  322. 
Engineers  in  Charge. 
Ma^i.  S.  M.  Mansfield,  l888-'89.    Report,  '88.  1901. 

Maj.  W.  Ludlow,  1889-'—.    Reports,  '89,  2167;  '90,  2612;  '91,  2674;  '92,  2318. 
Operations. 
1887 -'88.  No  operations  for  lack  of  funds,  '88,  1902. 
1888-'89.  No  operations,  '89,  2167. 
1889-'90.  South  pier  extended  100  feet,  '90.  2612. 
1890-'91.  3,900  cubic  yards  material  dredged,  '91,  2674. 

1891-92.  22,770  cubic  yards  material  dredged ;  repairs  to  piers  and  revetment,  '92, 
2318. 
Projects. 
By  Col.  Cram,  1866,  for  dredging  a  new  outlet  through  the  strip  of  land  separating 
Lake  Aux  Bees  Scies  from  Lake  Michigan,  and  building  two  parallel  piers  200 
feet  apart,  extending  from  12*foot  soundings  in  the  inner  lake  to  same  depth 
in  Lake  Michigan ;  estimated  cost,  $88,541,  '66,  i,  34, 36.    Amended  in  1875  and 
in  1879  to  $254,196,  '81,  2201 ;  '87,  2179. 
•  By  Maj.  Harwood,  1881,  for  completion  of  improvement  by  dredging  and  550  linear 
feet  of  pier  extension;  estimated  cost,  $100,000,  '81,  2201. 


FRENCH  BROAD  RIVER,  TEHTIV.— Improvement  ov. 

(Continued  from  Vol.  II,  p.  209.) 

Appropriations. 

1880-'87 $28,000 

1888 10,000,  '88,  1603. 

1890 10, 000, '90,  2129. 

1892 15,000,  '92,  1924. 

Total 63,000 

List  of  appropriations,  '90,  2128. 
Eni^ineers. 

Chief  of  Engineers. 

Reports,  '88,  208;  '89.  243;  '90,  219;  '91,  280;  '92,  268. 
Engineers  in  Charge. 
Lieut.  Col.  J.  W.  Barlow.  1886-'92.    Reports,  '88,  1602;  '89,  1831;  '90,  2127;  '91. 

2261. 
Lieut.  Col.  H.  M.  Robert,  1892-'—.    Report,  '92,  1922. 
Operations. 
1887-'88.  37  snags,  112  cubic  ytirds  solid  and  loose  rock,  and  650  cubic  yards  ot 
earth  removed  from  the  channel;  1,726  cubic  yards  riprap  quarried,  and  1,072 
cubic  yards  riprap  placed  in  spur  dams;  work  done  by  hired  labor,  *88,  1602. 
1888-^89.  40  snags  and  1,977  cubic  yards  rock  and  gravel  removed  from  the  chan- 
nel; 1,734  cubic  yards  riprap  placed  in  dams,  '89,  1882. 
1889-'90.  1,433  cubic  yards  rocK  and  gravel  excavated,  240  trees  cut  from  the 
banks,  104  linear  feet  of  co£fer  dam  built,  240  cubic  yards  riprap  quarried, 
and  1,523  cubic  yards  of  same  built  into  dams,  '90,  2129. 
1890>'91.  195  cubic  yards  loose  rock  removed  from  the  channel  at  Bryants  Shoals; 
495  cubic  yards  sand  quarried,  and  195  cubic  yards  of  riprap  dam  built,  '91,  2263. 
1891-'92.  6,000  cubic  yards  stone  used  in  construction  of  3,492  linear  feet  of  wing 
dams,  '92,  1924. 

Projects. 

By  Lieut.  Adams,  1870,  for  securing  a  channel  2^  feet  deep  at  ordinary  low  water 
from  Leadvale  to  the  mouth,  a  distance  of  90  miles,  by  construction  of  wing 
dams  and  removal  of  snags  and  obstructions;  estimated  cost,  $150,000, '71j 
493,494;  '80, 187,1680;  '86,  1520;  '91,  2263, 
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FREIVCH  BROAD  RIVER,  N«  €•— Improyemisnt  ov. 

(Continued  from  Vol.  II,  p.  208.) 


Appropriations. 

1876 


1876-'82 $43,000 

List  of  appropriations,  '88,  844;  '91,  2262. 
Engrineers. 

Chief  of  Engineers. 

Reports,  '88,  116;  '91,  280. 
Engineers  in  Charge. 

S.  T.  Abert,  U.  S.  agent,  1878-'91.    Report,  '88,  843. 

Lieut.  Col.  J.  W.  Barlow,  1891-'—.    Report,  '91,  226L 
Operations. 
1887-'88.  Operations  suspended  since  1883,  '88,  844. 

Projects. 

By  S.  T.  Abert,  1878  and  1883,  for  improv^ement  of  tbe  river  by  dredging  and  removal 
of  obstructions,  giving  channels  35  feet  wide  and  2^  feet  deep  at  low  water 
between  Brevard  and  Big  Buck  shoals,  and  30  feet  wide  and  2^  feet  deep  firom 
Smiths  Bridge  to  Long  Shoal;  estimated  cost, $122,000,  '88,  844. 


FRONTBERO9  N.  T.9  Harbor  of  Refuge  at.— Examination  of. 

Enirineers. 

Chief  of  Engineers. 

Report,  '89,  337. 
Engineer  in  Charge. 
Capt.  C.  F.  Palfrey,  1888.     Report,  '89,  2426. 
Piiysical  Ciiaraeteristics. 

Description  of  the  locality,  '89,  2426. 
Plans. 
By  Capt.  Palfrey,  1889,  for  formation  of  a  harbor  of  refnge  at  Frontberg,  by  con- 
strnction  of-an  east  and  a  west  pier,  dredging  the  channel  entrance  to  18  feet, 
and  the  harbor  basin  to  16  feet  mean  low  water;  estimated  cost,  $450,000,  '89, 
2427. 
Surveys. 
Examination  for  harbor  of  refnge  ordered  by  act  of  August  11, 1888.    Made,  1889, 
under  direction  of  Capt.  Palfrey,  '89,  2427. 


OAI.TESTON  BAY,  ITEST,  TEX.-Subybt  ov. 

Appropriations. 

1892 $15,000 

Eng-ineers. 

Chief  of  Engineers. 

Report,  '92,  228. 
Engineer  in  Charge. 

Maj.  C.  J.  Allen,  1890.    Report,  '92,  1563, 1568. 
Assistants. 
R.  B.  Talfor.    Report,  '92,  1565. 
G.  Bagnall.    Report,  '92,  1569. 
Piiysical  Ciiaraeteristics. 

Description  of  the  locality,  '92,  1563. 
Plans. 
By  Maj.  Allen,  1891,  for  straightening  and  deepening  the  channels  by  dredging,  so 
as  to  aiford  a  least  width  of  200  feet  and  depth  of  3^  feet  in  West  Bay,  between 
the  railroad  bridges  near  Galveston  and  San  Luis  Pass,  and  a  least  width  of 
100  feet  and  depth  of  3  feet  in  Oynter  Bay,  along  Christmas  Point;  also,  mark- 
ing the  channel  by  beacons ;  estimated  cost,  $28,998,  '92,  1568, 1569. 
Surveys. 
Ordered  by  act  of  September  19, 1890.    Made,  1891,  under  direction  of  M%].  Allen, 
'92,  1566. 
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GAIiTESTON  BAT  SHIP  CHANNEIi,  TEX.— iBiPROViuiBNT  of. 

(Continued  from  Vol.  II,  p.  210.) 

Appropriations. 

1872-'82 $486,500 

1888 100,000/88,1281. 

1890 40,000, '91,  1909. 

1892 40, 000, '92, 1539. 

Total 666,500 

List  of  appropriations,  '90, 1799. 
Contracts. 

1888.  G.  C.  Fobefl,  for  dredging,  at  11.3  cents  per  cubic  yard,  '88,  1282.    G.  C. 
Fobes,  for  dredging,  at  12^  cents  per  cubic  yard,  '89,  1551. 
Eugrincers. 
Chief  of  £xginerrs. 

Reports,  '88, 173;  '89,  203;  '90,  183;  '91,  232;  '92,  225. 
Board  of  Engineers. 
Convened  at  Galveston,  Tex.,  December  4,  1890,  by  8. 0.  No.  66,  to  report  upon 
value  of  channel  constructed  by  the  Buifalo  Bayou  Ship  Channel  Company 
in  Galveston  Bay.    Report,  '91,  1910.    (Col.  Comstock,  Maj.  Allen,  and  Lieut. 
Langfitt.) 
Engineers  in  Charge. 
Mai.  O.  H.  Ernst,  1886-'90.    Reports,  '88,  1279;  '89,  1548. 
Maj.C.  J.  Allen,  1890-'—,    Reports,  '90,  1797;  '91,  1906;  '92,  1536. 

A  a  a  I SX  ANTS 

E.  M.  Hartrick.    Reports,  '88, 1282;  '89,  1551;  '90,  1800. 
G.Bagnall.    Reports,  '91,  1909;  '92,  1539. 
Operations. 

1887-'88.  200,000  cubic  yards  material  dredged  from  ship  channel,  '88,  1284. 

1888-'89.  1,618,220  cubic  yards  material  dredged  from  ship  channel,  '89,  1549. 

1889-^90.  19,829  cubic  vards  material  dredged,  '90,  1798. 

1890-'91.  No  operations,  '91,  1908. 

1891-'92.  Maintenance  and  repair  of  beacons  and  triangulation  stations;  '92, 1539. 
Projects. 

The  project  of  1871-'77  proposed  the  formation  of  a  dredged  channel  100  feet  wide 
at  bottom  and  12  feet  deep  at  mean  low  water  from  the  head  of  Bolivar  to  the 
U.  S.  cut  through  Red  Fish  Bar,  thence  to- the  cut  through  Morgiins  Point; 
estimated  cost,  $446,326.42,  '78,608;  '79,  918;  '83,  1078. 

In  1883  the  Board  of  Engineers  considered  that  the  channel  could  not  be  made 
permanent  at  any  reasonable  cost,  '83, 1081.    Recommended  by  Chief  of  Engi- 
neers that  available  funds  be  reserved  pending  the  action  of  Congress,  '83, 
1082 ;  '84,  217. 
Surveys. 

Resnrvey  of  channel.    Made,  1889,  under  direction  of  Maj.  Ernst,  '89,  1549. 

Maps. 
•90,  1800  J  '91, 19U. 


OALTESTON  HARBOR,  TEX.— IsfPROVEMBMT  of  entrance  to. 

(Continued  from  Vol.  II,  p.  211.) 

Appropriations. 

1870-'87 $1,778,000 

1888 500, 000, '88,  1269. 

1890 500, 000, '90,  1770. 

1891 600,000 

1892 , 450,000, '92,  1527. 

Total 3,828,000 

List  of  appropriations,  '90,  1769;  '91,  1875. 
Contracts* 

1888.  A.  M.  Shannon  &  Co.,  for  riprap  jetty  construction,  at  a  total  of  $402,475, 

'89,  1538. 
1890.  O'Connor,  Laing  &  SuMOt,  for  construction  of  railway,  including  trestle, 

and  for  furnishing  sandstone,  riprap,  and  granite  blocks  in  place,  at  $3,469,710, 

'91, 1879. 
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GALVESTON  HARBOR,  T£X.— Cos  tinned. 

*    • 

Engineers. 

CUIRF  OF  KnGINEBRS. 

Reports, '88,  172;  '89,  203;  '90,  182;  '91,  231:  '92,5224. 
Board  of  Engineers. 
Convened  at  Philndelpbia,  December  11,  1889,  by  S^  O.  No.  29,  to  examine  and 
report  npon  tbe  most  eligible  location  for  a  deep  water  harbor  on  the  northwest 
coast  of  the  Gulf  of  Mexico.  Report,  '90, 1781.     (Lieut.  Cols.  Robert,  Gillespie, 
and  Smith.)  ^ 

Enginki^rs  in  Charge.  w 

Maj.  O.  H.  Ernst,  lSSiy-^90.    Reports,  '88,  1265;  '89,  1535. 
Maj .  C.  J .  Allen,  1890-'—.    Reports.  '90,  1767 ;  '91,  1871 ;  '92, 1523. 

ASHISTAN'I'S 

Lieut.  G.  A.  Zinn.    Report,  '88,  1270. 
H.  C.  Ripley.     Reports,  '88,  1272;  '89,  1542. 

Lient.  W.  C.  Langtitt.    Reports.  '89,  1538;  '90,  1770;  '91.  1879;  '92,  1527; 
G.  liapnall.     Reports, '90,  1779;  '91,  1896. 
E.  M.  Hartrick.    Reports, '91,  1890 ;  '92,  1529. 
Operations. 

1887-88.  4,550  linear  feet  of  the  old  south  jetty  bnilt  np  to  5  feet  above  mean  low 
water  under  contract;  90,125  cubic  yards  riprap  stone  blocker  and  clay  used, 
'88.  1266, 1272. 

1888-'89.  464  linear  feet  of  shore  branch  of  jetty  built;  jetty  extended  seaward  900 
feet,  and  200  feet  additional  partlv  finished;  2,175  linear  feet  of  trefitle  and 
railway  built,  '89,  1536. 

1889-'90.  South  jetty  extended  2,800  feet,  and  partially  completed  for  an  additional 
.   1,200  feet:  rock  work  completed  upon  8,559  linear  feet  of  shore  branch;  rail- 
way trestle  extended  428  feet  beyond  incomplete  rock  work,  '90,  1768, 1774. 

1890-'9i.  10,969  cubic  yards  of  riprap  and  4,320  cubic  yards  block  stone  placed  in 
south  jetty,  '91,  1891.  Rock  work  extended  350  feet  and  trestle  and  track  240 
feet,  '91,  1872. 

1891-'92.  100,400  tons  of  riprap  and  50,617  tons  of  granite  blocks  used  in  extension 
of  south  jetty  7,523  feet,  '92,  1530. 
Piiysical  Characteristicrs. 

Tidal  observations,  '88,  1270, 1276;  '89,  1536, 1538, 1542;  '90, 1770, 1773. 

Effect  of  storms  upon  height  of  tide,  '88,  1274. 

Description  of  the  passes  and  harbors  on  northwest  coast  of  the  Gulf  of  Mexico, 
•90,  1783. 

Discussion  of  the  relative  advantages  for  the  location  of  a  deep-water  harbor  or 
outer  harbor  off  Padre  Island,  mouth  of  Brazos  River,  Cedar  Bayou,  Corpus  - 
Christi  Pass,  Brazos  Santiago  entrance,  San  Luis  Pass,  Pass  Cavallo,  Sabine 
Pass,  Aransas  Pass,  and  Galveston  entrance,  '90,  1783, 1788. 
Projects. 

From  1870  to  1872,  inclusive,  $76,000  was  appropriated,  which  was-  expended  in 
building  and  operating  a  dredge  on  the  inner  bar  and  in  strengthening  the 
Fort  Point  Jetty,  '71,  517:  '72,  554;  '74,  i,  724. 

The  project  of  1874.  by  Capt.  Howell,  proposed  the  removal  of  the  inner  bar  between 
Fort  Point  and  Pelican  Spit,  and  deepening  tbe  channel  over  the  outer  bar  to 
18  feet.  It  was  proposed  to  effect  the  first  by  continuing  the  city  dike  to  the 
edge  of  Bolivar  Channel  and  thereby  secure  sufficient  contraction  to  scour  the 
desired  channel;  the  second  was  to  be  accomplished  by  prolonging  the  first 
dike  seaward  and  by  the  construction  of  a  parallel  dike  from  Bolivar  Point. 
In  place  of  stone  it  was  proposed  to  nse  gabions  covered  with  hydraulic  cement 
and  filled  with  sand,  '74,  i,  732, 736;  '80,  1221. 

From  1874  to  1879,  inclusive,  $577,000  was  appropriated  under  this  project,  result- 
ing in  a  20-foot  channel  over  the  inner  bar.  '80,  147. 

In  1879  a  Board  of  Engineers  recommended  that  no  more  gabions  be  made,  and 
that  those  on  hand  be  strengthened  and  used  for  further  experiment;  also  that 
trial  be  made  of  the  Dutch  system  of  jetties  composed  of  alternate  layers  of 
mattress  and  stone,  '80,  1270. 

'In  1880  the  Board  of  Engineers  further  recommended  the  use  of  broad  foundation  ' 
mattress  covered  with  bruKh  and  stone  or  concrete  blocks,  '80,  1227,  1230. 
Sketches  of  jetties  as  proposed.  '80,  1228.    Estimated  cost,  iucludiug  appro- 
priation of  1880,  $1,82.5,813,  '81,  1328.    Lea«t  depth  proposed  over  outer  bar, 
'84,  217;  '85,  1450;  '86,  1297. 

The  Board  of  1886  recommended  to  build  up  and  complete  the  present  south  jetty 
to  the  crest  of  the  outer  bar;  to  build  a  north  jetty  to  crest  of  bar;  to  extend 
both  jetties  to  the  30-foot  curve  in  the  Gulf;  to  do  such  dredging  from  time  to 
time,  in  aid  of  tidal  scour,  as  the  rate  of  appropriation  given  may  aftbrd,  '86, 
1292. 
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OALTESTON  HARBOR,  TEX.— ContiDned. 

Projects — Continued. 
Interval  between  oater  ends  of  jettieg  to  be  7,000  feet,  *86, 1308.    Depth  to  be 
obtained,  '86,  223,  13(^,  1311.    General  plan  of  construction,  '86,  1310.    Esti- 
mated cost,  $7,000,000,  in  addition  to  $1,478,000  appropriated  prior  te  1886,  or 
an  aggregate  of  $8,428,000,  '86,  1311;  '87,  1416. 
Surveys. 
Besurvey  of  harbor  entrance.    Made,  1888,  under  direction  of  MaJ.  Ernst,  '88, 1267, 

1277.  ^ 

Besurvey  of  harbor  entrHce.    Made;  1889,  under  direction  of  Maj.  Emat,  '89, 1536, 

1546. 
Resurvey  of  harbor  entrance.    Made,  1890,  under  direction  of  Maj.  Allen,  '90, 1768, 

1777. 
Maps. 
'88,  1278;  '89,  1536;  '90,  1772,1776;  '91, 1875,1889;  '92,  Atlas,  79, 80, 81. 


GASCONADE  RIVER,  mO.— Improvbheztt  ov. 

(Continued  from  Vol.  II,  p.  213). 

Appropriations* 

1880-'87 $37,500 

1888 5, 000, '88,  1448. 

1890 ,      4, 000, '90,  1990. 

1892.., 4,000, '92,  1740. 

Total 50,500 

List  of  appropriations,  '8^,  1448;  '91,  2112. 
En^neers. 

Chief  of  Engineers. 

Reports,  '88,  194;  '89,  229;  '90,  205;  '91,  261;  '92,  261. 
Engineer  in  Charge. 
Maj.  A.  M.  Miller,  1885-'—.     KeportB,'88,  1448;  '89,  1703;  '90, 1989;  '91,  2112; 
•92, 1739. 
Assistant. 
J.  W.  Beaman.    Reports,  '88, 1449;  '89,  1704;  '90,  1990;  '91,  2113;  '92, 1740. 
.  Operations. 
.1887-88.  943  linear  feet  of  dam,  or  training  wall,  built  by  hired  labor,  '88,  1448. 
1888-'89.  284  snafcs  and  stumps  removed  from  the  channel  and  446  trees  cut  from 

the  banks,  improving  78  miles  of  river:  work  done  by  hired  labor,  '89,  1903. 
1889-'90.  65.  linear  feet  of  bank  revetment  laid;  22  log  oribs  built;  522  linear  feet 
of  crib  and  stone  dam  built,  and  150  snags  removed  from  the  channel;  work 
done  by  hired  labor,  '90,  1989. 
1890-'91.  276  cubic  yards  stone  quarried ;  repairs  to  plant,  '91,  2112. 
1891-'92.  419  snags  removed  from  the  channel;  2,153  trees  cleared  from  the  banks, 
•92, 1741. 
Projects. 
By  Maj.  Suter,  1880,  for  improvement  of  river  from  its  month  to  Vienna,  a  distance 
of  78  miles,  by  removal  of  snags  and  similar  obstructions;  estimated  coat. 
$50, 000,  '80,  1466;  '91,  2112. 


OAVI^ET  RITER,  HT.  TA.— iMPRoymoEMT  ov. 

(Continued  from  Vol.  II,  p.  214.) 
Appropriations. 

1888 $3, 000, '88,  224. 

1890 3,000,  '90,  2248. 

1892 3,000,  '92,2068. 

Total 9,000 

£np:ineers. 

Chikf  of  Engineers. 
Reports, '88,  224,226;  '39,  260;  '90,  234;  '91,  301;  '92,  288. 
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OAlJIiEY  RIYER,  1B¥.  TA.— Oontinned. 

Eiii^neers — Continued. 
Engineers  in  Charge. 
Col.  W.  P.  Craighill,  1886-'89.    Report,  '88, 1761. 
Capt.  T.  Turtle,  1889-'90.    Report,  '89,  1959. 

Cot  W.  P.  Craighill,  1890-'—.    Reports,  '90,  2248 ;  '91,  2428 ;  '92,  2067. 
Assistants. 
N.  H.  Hutton.    Report,  '88, 1762. 

W.  P.  Smith.    Reports,  'to,  1959;  '90,  2249;  '91,  2429;  '92,  2068. 
Operations. 
1887-'88.  No  operations,  '88,  224. 

1888-'89.  52  cnbic  yards  rock  blasted  and  removed,  '89,  1960. 
1889-'90.  No  operations,  '90,  2248. 
1890-'91.  212  cnbic  yards  solid  and  2,070  cnbic  yards  loose  rock  removed  from  the 

channel,  '91,  2430. 
1891-'92.  3,184  cubic  yards  rock  removed,  and  6,980  linear  feet  of  training  wall 
built,  '92,  2067. 
Physical  Characteristics. 
Description  of  the  locality,  '88,  1761. 

Projects. 

By  Capt.  Turtle,  1887,  for  improvement  of  the  river  for  a  distance  of  12  miles,  Arom 
its  mouth  to  a  point  called  ''The  Roughs,"  by  removal  of  rock  ledges  and 
obstructions,  giving  a  channel  20  feet  wide  and  2  feet  deep  at  ordinary  low 
water;  estimated  cost,  $10,000, '88,  224.    Also  for  improvement  at  and  above 
'    ''The  Roughs''  by  rock  removal  and  construction  of  training  walls ;  estimated 
cost,  $65,0U).    Total  estimated  cost  of  project,  $75,000,  '88,  224;   '89,  1959; 
'92,  2067. 
Sarvejrs. 
£xamination  ordered  by  act  of  August  5, 1886.    Made,  1887,  nnder  direction  of  Col.  4 

Craighill,  '88, 1761. 
Maps. 
'88, 1762. 


OEDNEYS  CHANNEL,  New  York  Harbor.— (See  New  York  Harbor.) 


GENESEE  RIYER9  N.  T.— Examination  of. 

Eng-ipeer^. 

Chief  of  Enginerrs. 

Report,  '89,  3.S7. 
Ekginkrk  in  Charok. 
Capt.  C.  F.  Palfrey,  1888.    Report,  '89,  2424. 
Plans. 
In  1889  Capt.  Palfjrey  did  not  consider  the  locality  worthy  of  improvement,  '89, 
2425. 
Surveys. 
Examination  ordered  by  ac^  of  August  11,  1888.    Made,  1889,  under  direction  of 
Capt.  Palfrey,  '89,  2424. 


OE0RGET01i¥N  HARBOR,  D.  C.~-(See  Potomac  Rivsr  in  vidNiTT 

OF  Washington.) 


GEORGE TOITN  HARBOR,  S.  €•— Improvement  ov. 

(Continued  from  Vol.  II,  p.  214.) 

Appropriations. 

1886-'87 $21,000 

1888 7,500,  '88,927. 

1890 8,000,  '90,  1166. 

1892 12,000,  '92,  1184. 

Total 48,500 
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OEORGETOimr  HARBOR,  S.  C— Gontiniied. 

Commerce. 

Gain  from  1880  to  1889,  '89,  1106;  '90, 1168. 
Contracts. 

1889.  P.  S.  Ross,  for  dredging,  at  23  cents  per  cubic  yard,  '89,  1104. 

1890.  P.  8.  Ross,  for  dredging,  at  29  cents  per  cubic  yard,  '91,  1400. 
Eiig-ineers. 

Chikf  of  Enginrrrs. 

Reports,  '88,  129;  '89, 146;  '90,  132;  '91,  168;  '92,  168. 
Engineers  in  Charge. 

Capt.  W.  H.  Bixby,  1885-'92.    Reports,  '88,  925;  '89,  1102;  '90,  1165;  '91, 1408. 

Maj.  W.  S.  Stanton,  1892-'—.    Report,  '92, 1183. 

R.  Whitford.    Reports, '88,  927;  '89,  1104;  '90,  1167;  '91,  1410;  '92.  1184. 
Operations. 

1887-'88.  No  operations  for  lack  of  funds,  '88,  926. 

1888-'89.  15,563  cnbic  yards  material  dreclged  from  channel  under  contract;  130 
stumps  and  logs  removed,  '89,  1103. 

1889-'90.  No  operations  for  lack  of  funds,  '90,  1166. 

1890-'91.  No  operations,  '91,  1408. 

1891-92.  13,448  cubic  yards  material  dredged  and  142  cypress  stumps  removed 
from  the  channel,  '92,  1184. 
Physical  Ciiaraeteristics. 

Original  condition  of  harbor,  '88,  925. 
Projects. 

By  Ctfpt.  Phillips,  1881,  for  dredging  a  channel  200  feet  wide,  with  a  depth  of  12 
feet  through  the  shoal  across  the  mouth  of  Sampit  River,  one-half  mile  from 
Georgetown ;  the  total  final  cost  of  this  work  was  estimated,  in  1888,  at  $42,000 ; 
raised  in  1889  t.o  $14,500,  '89,  1103.  Amount  appropriated  to  Jane  30,  1889, 
$24,500;  amount  required  for  completion,  $20,000,  '89,  1103. 

Surveys. 

Maps. 
'89,  1104;  '92,  Atlas,  41, 42. 

OI^EN  COTE  HARBOR,  N.  T.— Improvement  or. 

(Continued  from  Vol.  II,  p.  216.) 
Appropriations. 

1888 $20, 000, '88,  56. 

1890 15,000, '90,  633. 

1892 10, 000, '92,  721. 

Total 46,000 

Contracts. 

1889.  Jirown  &  Fleming,  for  gneiss  riprap,  at  83  cents  per  ton,  '89,  729. 

1890.  J.  A.  Bouker,  for  breakwater  extension,  at  80  cents  per  cubic  yard  for  stone, 
'91,  822. 

Engineers. 
Chief  of  Kngineers. 

KeporU,  '88.  56;  '89,  69;  '90,  61;  '91,  77;  '92,  82. 
Engineer  in  Charge. 
Col.  D.  C.  Houston,  1886-'—.    Reports,  '89,  728;  '90,  662;  '91,  820;  '92,  720. 
Operations. 
18«7-'88.  No  operations,  '88,  56. 

1888-'89.  4,216  tons  stone  placed  in  220  linear  feet  of  breakwater,  '89,  7?8. 
1889-'90.  8,284  tons  stone  placed  in  350  linear  feet  of  breakwater,  '90,  663. 
1890-'91.  3,024  cubic  yards  stone  delivered  in  the  breakwater,  '91,  821. 
1891-92.  13,220  cubic  yards  riprap  gneiss  placed  in  breakwater  extension,  *92, 721. 
Pliysical  Ciiaracteristics. 

Description  of  the  locality,  '89,  728. 
Projects. 
By  Col.  Houston,  1886,  for  construction  of  2,500  linear  feet  of  riprap  breakwater 
extending  from  Mosquito  Point  in  a  westerly  direction;  estimated  cost.  $201  960 
•87, 646;  '89,  728;  '92, 720.  .  ' 

Surveys. 
Maps. 
'89.  728. 
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OliOUCESTER  HARBOR,  HIASS.— iMPROVSMSirr  of. 

(Continned  from  Vol.  IE,  p.  215.) 

^riatioiis* 

3823-'87 $21,000 

1888 10, 0(K), '88,  444. 

1890 15,000,  '90,492. 

1892 40, 000, '92,  668. 

Total 86,000 

Commerce. 

VoHted  iDt«>re8t«  of  the  harbor,  '88,  444. 
Importance  of  the  harbor,  *90,  491. 
Contracts. 

1888.  Duncan  &  Mickeraon,  for  rock  removal,  at  $14.75  pep  cnbic  yard,  '88,  444, 

1889.  (j.  W.Townsond,  for  blasting  and  removing  rock,  at  $20  per  cubic  yard,  and 
for  removal  of  loose  overlying  material,  at  $15  per  cubic  yard,  '89,  566.  Bay 
State  Dredging  Company,  for  dredging,  at  30  cents  per  cubic  yard,  '89,  566. 

1890.  Bay  State  Dredging  Company,  for  dredging,  at  22  oents  per  cubic  yard,  and 
for  removal  of  bowlders  weighing  over  3  tons,  at  $8  each,  '91,  637. 

Engrliieers. 

ClIIKF  OF  ENG1NEKU8. 

Reports,  '88,  25;  '89,  35;  '90,  30;  '91,  36;  '92,  43. 
Engineeks  in  Chakgk. 
Lieut.  Col.  G.  L.  Gillespie,  1886-'89.     Report,  '88,  442. 

Lieut.  Col.  S.  M.  Manstield,  188^-'—.    Reports,  '89,  564;  '90,  491;  '91,  635;  '92, 
566. 
Operations. 
1887-^88.  No  operations,  '88,  444. 
1888-'89.  70  cubic  yards  loose  rock  and  100  cubic  yards  ledge  removed;  17,596  cnbic 

yards  material  dredged,  '89,  565. 
1889-'90.  No  operations  for  lack  of  funds,  '90,  492. 
1890-'91.  No  operations,  '91,  636. 

1891-'92.  47,298  cubic  yards  material  dredged,  '92,  568. 
Projects. 
The  project  of  1871  proposed  to  clear  the  harbor  of  sunken  rocks  and  to  build  a 
stone  breakwater  from  Eastern  Point  to  Round  Rock  Shoal,  '70,  870,875;  '71, 
873;  '87,500. 
The  appropriation  of  $10,«)00  of  1872  was  expended  upon  the  removal  of  rock,  '73, 

1083;  '87,501. 
By  Lieut.  Col.  (iillospie,  1887,  for  removal  from  the  inner  harbor  of  101  cubic  yards 
of  rock  and  of  216,000  cubic  yards  material:  also  for  the  construction  of  the 
breakwater  recommended  in  the  project  of  1884,  extending  from  Eastern  Point 
to  Round  Rock  Shoal;  estimated  cost.  $817,000,  '88,  443. 


OOOSE  RAPIDS  ON  RED  RITER  OF  THE  NORTH.— Cokstruc- 

TION  OF  LOCK   AND  DAM  AT. 

fSee  Red  River  of  the  North,  Minn,  and  Dak.) 


GORDONS  liANDlNG,  I.AKE  CHAIVIPIiAIN,  YT.— Cokstbuction  of 

BREAKWATER  AT. 

(Continued  from  Vol.  II,  p.  216.) 

Appropriations* 

1886 $18,750 

1888 10, 000, '88,  2096. 

1890 6, 000, '90,  2878. 

Total 34,750 

Contracts* 

1888.  W.  J.  Daly,  for  breakwater  construotion,  '88, 2096. 


188  INDEX   OP 

GOBOONS  I^AIf  OINO,  LAKE   GHAHiPLAIlV,  VT.— Continaed. 

Enirineers* 

Chief  of  Engixkers. 
Reports,  '88,  287;  '89,  340;  '90,  307;  '91,  385;  '92,  363. 

Maj. M.B.Adams,  1886-'--.     Reports, '88,  2095;  '89,  2445;  '90,  2877;  '91,  2990; 
'92,  2606. 
Operations. 

1887-'88.  4,711  cubic  yards  rabble  stone  placed  in  the  breakwater,  '88,  2096. 
1888-'89.  3.570  cubic  yards  rubble  stone  placed  in  the  breakwater,  '89,  2446. 
1889-'90.  Breakwater  construction  continued,  '90,  2877. 
1890-'91.  3  cribs  built  and  sunk  in  extension  of  breakwater,  and  reconstruction  of 

old  superstructure  begun,  '91,  2931. 
1891-92.  No  operations ;  improvement  completed,  '92,  2607. 
Projects. 
By  Maj.  Adams,  1^7,  for  construction  of  a  rubble-stone  breakwater  extending 

from  a  point  250  leet  south  of  landin^j^  to  a  point  on  the  18-foot  curve  100  feet 

north  of  a  line  drawn  from  the  dock  to  Cumberland  Head;  estimated  cost, 

$38,158,  '87,  2400;  '92,  2607. 


OOSHE1V  €REEK,  M.  J.— Surtxt  ov. 

Appropriations. 

1890 $3,000 

Enirineers. 

Chief  of  Engineers. 
Report,  '91,  119. 
Pliysical  €iiaract<;ristic8« 

Description  of  the  locality,  '91,  1116. 
Plans. 

By  Maj.  Raymond,  1891,  for  excavation  of  a  channel  below  Goshen  Landing  to  % 
low-water  depth  of  3  feet  and  width  of  30  feet,  dredging  a  channel  3  feet  deep 
and  50  feet  wide  through  the  bar  at  the  mouth  of  the  creek  and  out  to  the 
limit  of  the  sand  formation  beyond  the  low-water  shore  line,  and  the  pro- 
tection of  the  dredged  channel  by  a  sheet-pile  jetty  on  the  south  side  of  the 
channel  extending  about  600  feet  outside  of  the  low- water  line  of  the  bay ; 
estimated  cost,  $12,000,  '91,  1119. 
Surveys. 

Survey  ordered  by  act  of  September  19, 1890.    Made,  1891,  nndet  direction  of  M%J. 
Raymond,  '91,  1118. 


€K>WA1VUS  BAT,  N.  T.— Improvement  ov. 

(Continued  from  Vol.  II,  p.  216.) 

Appropriations. 

1881-^87 $72,500 

1888 60,000,  '88,  617. 

1890 160,000,  '90,  731. 

1892 198, 600, '92,  823. 

Total 491,100 

List  of  approiiriations,  '88,  616. 
Contracts. 

1889.  J.  A.  Simmons,  for  dredging,  at  18^  cents  per  cubic  yard,  *89,  787. 
1891.  W.  H.  Beard,  for  dredging,  at  21  cents  per  cubic  yard,  '91,  917.    W.  H.  Beard^ 
for  dredging,  at  21  cents  per  cubic  yard,  91,  918. 
Engrineers. 
Chief  of  Engineers. 

Reports,  '88,  62;  '89,  78;  '90,  70;  '91.  89;  '92,  93. 
£n(}ineeks  in  Char(;e. 
Lieut.  Col.  W.  McFarland,  1886-^89.     Report,  '88,  613. 
Lieut.  Col.  G.  L.  Gillespie,  1889-'--.    Reports,  '89, 784;  '90, 727;  '91, 914;  '92, 817. 


BIVEB8  AND   HARBORS.  189 

OOWANIJS  BAT,  Bf.  ¥.— Continued. 

Operations. 

l887-'88.  No  operations,  '88.  615. 

1888-^89.  38,938  cubic  yards  material  dredged;  two  canal-boat  wrecks  removed, 
'89  787 

1889-'9().  135,967  cubic  yards  material  dredged,  '90,  730. 

1890-'91.  268,000  cubic  yards  material  dredged,  '91,  917. 

1891-^2.  520,000  cubic  yards  material  dredged  from  Red  Hook,  Gowanus  Creek, 
and  Bay  Ridge  channels,  '92,  820. 
Physical  Ciiaracteristics. 

Description  of  the  bay,  '88,  613. 
Projects. 

By  Col.  Newton,  1881,  for  dredging  channel  200  feet  wide  and  18  feet  deep  at  mean 
low  water  from  the  18-foot  contour  outside  the  bay  to  Hamilton  Avenue  Draw- 
bridge, the  ]ast  400  feet  narrowing  down  to  a  width  of  100  feet;  estimated 
cost,  $182,850,  '81,  636. 

Revised  project  for  dredging  the  natural  channel  from  Hamilton  Avenue  Draw- 
bridge to  southwest  comer  of  Erie  Basin,  and  thence  two  channels,  one 
running  northerly  along  the  west  side  of  Erie  Basin  to  deep  water  near  Red 
Hook,  the  other  running  southerly  along  the  wharves  on  the  south  side  of  the 
bay;  estimated  cost,  $192,564,  '81,  672,673;  '87,  712. 

In  1887  Lieut.  Col.  McFurland  considered  that  the  Red  Hook,  Bay  Ridge,  and 
Gowanus  Creek  channels  should  be  widened  to  400  feet  with  a  low-water  depth 
of  21  feet;  estimated  cost, $403,500,  '87,  712. 

By  Lieut.  Col.  Gillespie,  1889.  for  increasing  the  depth  of  the  Gowanus  Bay  chan- 
nels to  21  feet  at  mean  low  water  and  increasing  their  width  to  400  feet;  also 
removal  of  angle  on  south  side  of  Gowanus  Creek  near  its  mouth;  estimated 
cost,  $600,000,  '89,  785, 786;  '91,  916. 


OBAIVD  IIAVEIV  HARBOR,  MICH.— Iuprovehent  ow. 

(Continued  from  YoL  II,  p.  218.) 

Appropriations. 

1852-'87 $523,866.15 

1888 25,000.00,  '88,  1913. 

1890 75, 000. 00, '90,  2647. 

1892 90,000.00,  '92.  2340. 

Total 713,866.15 

List  of  appropriations,  '92,  2343. 
Contracts* 

1889.  Hagen  and  English,  for  stone,  at  $7.90  per  cord,  '89.  2188. 

T.  W.  Kirby,  for  edgings,  at  $1.20  per  cord.  Cutter  &  Savage  Lumber  Company, 
for  timber,  at  $16.75  per  1,000  feet.  B.  M.,  and  plank,  at  $13.50  per  1,000  feet,  B. 
M.,  '89,  2186.  Parkhurst  &  Wilkinson,  for  drift  bolts,  at  2.05  cents  per  pound, 
'89,  2186.    C.  Beruer,  for  pier  construction,  at  a  total  of  $14,9.56,  '89,  2186. 

1890.  E.  O.  Crosby,  for  timber  crib  construction,  at  a  total  of  $23,418,  '91.  2695. 
E.  G.  Crosby,  for  pine  piles,  at  10  cents  per  linear  foot,  and  white  pine  timber, 
at  $17  per  M  feet;  Gaylord  &  Wing,  for  white  pine  plank,  at  $15  per  M  feet; 
Parkhurst  &  Wilkinson,  for  tie  rods,  at  3  cents  per  pound ;  F.  A.  Hagen,  for 
stone,  at  $2.24  per  cord,  '91,  2695. 

1892.  Truman  &,  Cooper,  for  extension  and  repair  of  south  pier,  at  $2,047,  '92,  2345. 
Enirineers. 
Chikf  of  Engineers. 

Reports,  '88,  255;  '89,  300;  '90,  270;  '91,  340;  '92,  326. 
Engineers  in  Charge. 
Maj.  S.  M.  Mansfield,  1888-'89.    Report,  '88,  1911. 

M%|.  W.  Ludlow,  1889>'— .   Reports,  '89, 2184 ;  '90,  2646, 2648 ;  '91,  2692 ;  '92, 2340, 
2346. 
Operations* 
1887-88.  South  pier  extended  52  feet  and  north  pier  150  feet  under  contract ;  repairs 

to  south  pier  by  hired  labor,  '88,  1912. 
1888-^89.  Extensive  repairs  to  south  pier  revetment;   100  linear  feet  crib  work 

built,  '89,  2184. 
1889-'90.  North  pier  extended  150  feet;  2,388  linear  feet  of  south  pier  revetment 

repaired ;  600  linear  feet  sand  fence  built,  '90,  2647. 
1890-'91.  6,000  cubic  yards  material  dredged;  construction  of  crib  work  for  pier 
extension  begnn;  repairs  to  plant,  '91,  2Gdi, 
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OBAIVD  HAVEN  HARBOR,  HICH.— Continued. 

Opcrmti»w— Continued. 
1891--'92.  Construction  of  erih  in  extension  of  south  pier ;  sunken  end  of  south 
pier  rehuilt,  and  repairs  made  to  timber  and  Ulliug  of  north  and  south  piers, 
•92,  23.12. 
Physical  Characteristics. 
l)e8cription  of  the  locality,  '89»  2184, 2185. 

Plans. 

By  MaJ.  Ludlow,  1890,  for  extension  of  north  bank  revetment;  repairing  piers  and 
extending  same  200  and  300  feet,  respectively ;  estimated  cost,  $74,200,  '90. 2651. 

Projects. 

By  Mi^i.  Wheeler,  1866,  revised  in  1867,  for  construction  of  two  parallel  crib- work 
piers,  2,208  and  608  feet  long,  respectively,  to  aflbrd  a  channel  of  entrance  of 
navigable  width  and  not  less  than  18  feet  deep ;  estimated  cost,  $352,770.47. 
•76.  ii,494;  '80.217,2033. 

After  an  aggregate  appropriation  since  1866  of  $301,866.15,  Maj.  Harwood  proposed, 
in  1^,  the  extension  of  piers  to  18-foot  water,  beach  protection,  and  repairs 
to  existing  works;  estimated  cost,  $365,600,  '80,  2024. 

Surveys. 

Maps. 
*90,  2650. 


GRAND  CAMjVMBT  RIVER,  Ilil,.— Examination  or. 
EnKTineers. 

CillKF  OF  EnGINEKRS. 

Hoport,  '89,  293. 
Enoinekk  IK  Charge. 
Capt.  W.  L.  Marshall,  1888.    Report,  '89,  2158. 
Plans. 
By  Capt.  Marshall,  1889,  for  a  16-foot  channel  200  feet  wide  from  the  month  to 
above  the  Forks;  estimated  cost,  $1,000,000,  '89,  2158,  2159. 
Surveys. 
Kxammation  ordered  by  act  of  August  11, 1888.    Made,  1889,  under  direction  of 
Capt.  Marshall,  '89,  2158. 


ORABTD  CAKiVmET  RIVER,  IND.— Examination  of. 

Enflrineers. 

Chief  of  Enginebbs. 

Report,  '89,  293. 
Engineer  in  Charge. 

Capt.  W.  L.  Marshall,  1888.    Report,  '89,  2151. 

A  Afll  ^T' A  NT 

G.  A.  M.  Liyencrantz.    Report,  *89,  2153. 
Physical  Characteristics. 

Description  of  the  locality,  '89,  2153. 
Plans. 
In  1888  Capt.  Marshall  did  not  consider  the  locality  worthy  of  impTovement,  '89, 
2152. 
Surveys. 
Examination  ordered  by  act  of  August  11, 1888.    Xade,  1888,  under  direction  of 
Capt.  Marshall,  '89,  2151. 


ORAND  IIEARAIS  HARBOR,  IIEIIVIV.— Improvement  of. 

(Continued  from  Vol.  II,  p.  219.) 

Appropriations. 

1879-^87 $80,000 

1888 15, 000, '88,  1815. 

1890 22, 350,  '91,  2284. 

1892 10, 000, '92,  2122. 

Total 127,350 

U»t  Of  approprl»tio&6,  '88, 1815;  '91, 9484. 
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GRAND  nABAIS  HARBOR,  MINN.— Continued 

Commerce. 

Importance  of  the  locality  as  a  harbor  of  refuge,  '88,  1814;  '90,  2282. 
Contracts.' 

1888.  Williams,  Upham  &,  Co.,  for  dre<lf?ing,  at  24  cents  per  cubic  yard,  '89,  1997. 
1890.  Williams,  Daugherty  &  Upham,  for  dredging,  at  20  cents  per  cubic  yard, 
'91,  2485. 
Engrineers. 
Chief  of  EngIiNrers. 

Reports, '88,  232;  '89,  267;  '90,  241;  '91,  310;  '92,  296. 
Engineeks  in  Charge. 
Maj.  J.  B.  Quinn,  1886-'91.    Reports,  '88,  1814;  '89,  1996;  '90,  2282. 
Capt.  W.  L.  Fisk,  1891-'—.    Reports,  '91,  2484;  '92,  2121. 
Operations. 
1887-88.  Dredging  in  anchorage  area  continued,  '88,  1814. 
1888-^89.  14,572  cubic  yards  material  dredged,  '89,  1996. 
1889-^90.  47,927  t^ubic  yards  material  dre<lged,  '90,  2282. 
1890~'91.  Repairs  to  breakwater,  '91,  2484. 

1891-'92.  70,851  cubic  yards  material  dredged ;  f^epairs  to  breakwater,  '92,  2122. 
Projects. 
From  1887  to  1^88  operations  were  oouducted  under  Maj.  Quinu'd  project  of  1887, 
for  an  extension  of  the  dredged  area  and  the  breakwater,  at  an  estimated 
cost  of  $2.>1,444,  '87,  1954 ;  '88,  1814. 
In  1889  Maj.  Farquhar's  project  of  1875  was  substituted.    This  provided  for  dredg- 
ing within  the  area  bounded  by  Mayhews  Point  and  the  inner  shore  lino,  and 
construction  of  timber  and  stone  breakwater  to  narrow  the  entrance  and  afford 
shelter  for  vessels ;  estimated  cost,  $139,669,  '75,  i,  184 ;  '79, 150;  '80, 1882, 1883 ; 
'86,  290;  '89,  1996;  '92,  2122. 
Surveys. 
Maps. 
'90,  2282;  '92,  Atlas,  101. 


GRAND  niABAISy  IfllCH.,*  Hartoor  of  Beftiffe  at.— Impbovsmknt  of. 

(Continued  from  Vol.  II,  p.  220.) 

Appropriations. 

1880-'87... $131,250 

1888 50,000, '88.  1834. 

1890 50, 000, '90,  2305. 

1892 30, 000, '92,  2147. 

Total 261,250 

List  of  appropriations,  '90.  2304;  '91,  2510. 

tf^OHtFflf  tN 

1888.  M.  H.'Fitzpatrick,  for  dredging,  at  19*  cents  per  cubic  yard,  '89,  2025. 

1889.  Powell  &  Mitchell,  for  superstructure  eonstruction,  at  a  total  of  $24,928, 
'89,  2025. 

1890.  H.  Steele,  for  repairs  to  piec  work,  at  a  total  of  $1^500;  C.  8.  Barker,  for 
dredging,  at  17  cents  per  cubic  yard,  '91,  2511. 

Enirineers. 

CiuKF  OF  Engineers. 

Reports,  '88,  235;  '88.  273;  '90,  246;  '91,  316;  '92,  301. 
Engineers  in  Charge.     • 

Maj.  C.  E.  L.  B.  Davis,  1886-'89.     Report,  '88,  1832. 

Maj.  J.  B.  Quinn,  1889-'91.    Reports,  '89,  2023;  '90,  2303. 

Capt.  W.  L.  Fisk,  1891-'—.    Reports,  '91,  2509;  '92,  2146. 

Operations. 

1887-^88.  West  crib  pier  extended  200  feet  by  sinking  4  cribs,  '88,  1833. 
1888-'89.  No  operations,  '89,  2024. 

1889-'90.  75,392  cubic  yards  material  dredged,  '90,  2303. 
1890-'91.  Repairs  to  pier  work,  and  dredging,  '91,  2509. 

•i891-'92.  Channel  175  fee|;  wi4e  vi(h  » leJWt  4ePlih  of  17  fQet  dredged  botwe^n  tbo 
piers,  '92,  2146, 


« 
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GRAND  iHARAIS,  ITIICH.,  Harbor  of  UefnEre  at— Coutiimed. 

Projects. 

By  Hoard  of  Enffineera,  1881,  for  the  f<»rraatioii  of  a  harbor  of  refuge  at  Grand 
Marais,  Mich.,  by  access  to  the  bay  through   two  parallel  piers.  1,550  aud 
1,900  fcot  in  length,  tt^spectivelv,  with  a 'dredged  channel  between  them  of 
500  feet  width  and  20  feet  depth  at  its  lake  end,  and  300  feet  width  and  18  feet 
depth  at  its  harbor  end;  estimated  cost,  $450,000,  '81, 2053;  '87, 191^';  91,  2510. 
SnrvjBys. 
Maps. 
'88,  1834;  '89,  2024;  '90,  2304. 


ORAIVD  RITER,  OHIO.— Survey  ow. 

Eniineers. 

Chief  of  Engineers. 

Reports,  '91,  373 ;  '92,  352. 
Engineer  in  Charge. 
Maj.  L.  C.  Overman,  1890.    Report,  '92, 2511,  2513.  •      • 

Physical  Characteristics*  • 

Description  of  the  locality,  '92,  2511. 
Plans.  .•  • 

Hy  Maj.  Overman,  1891,  for  excavation  of  a  channel  160  feet  Wide,  18  feet  deep,  and 
7,310  feet  long,  at  an  estimated  cost  of  $39,000^  '92,  2514. 
Surveys. 
Sorvey  made,  1891,  under  direction  of  Maj.  Overman,  '92,  2513. 


GRAND  RIT£B,  MICH.— Examination  of. 

Enirineers. 

Chief  of  Engineers.  , 

Reports, '89,  306;  '91,  345. 
Board  of  Engineers. 
Convened  at  New  York  City  to  examine  and  report  upon  project  for  improve- 
ment of  Grand  River.    Report,  '90,  2618.     (Cola.  Ahbot,  Comstock,  and  Hooft- 
ton,  and  Lieut.  Col.  Gillespie.) 
Engineers  in  Charge. 

Lieut.  Col.  S.  M.  Mansfield,  1888.    Report,  '89,  2206. 
Maj.  W.Ludlow,  1890.    Report, '90,  2676. 
Plans. 
In  1888  Lieut.  Col.  Mansfield  did  not  consider  the  locality  worthy  of  improve- 
ment,  '89,  2207. 
Surveys. 
Examinations  from  Grand  Rapids  to  Lake  Michigan  ordered  by  act  of  August  11. 
1888.    Made,  1888,  under  direction  of  Lieut.  Col.  Mansfield,  '89,  2206. 


ORABTD  R1V£B,  MO.— EiLlmination  of. 


En^rineers. 

Chief  of  Engineers. 

Report,  '89,  230. 
Engineer  in  Charge. 

Maj .  A.  M.  Miller,  1888.    Report,  '89,  1709. 
Plans. 


In  1888  Maj.  Miller  dJLd  not  consider  that  the  general  needs  of  the  local  commerce 
called  for  any  improvement,  '89, 1711. 
Surveys. 
Examination  ordered  by  act  of  August  11. 1888.    Made,  1888,  undu:'  direction  of 
Maj.  Miller, '89,  1709. 


^      • 
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GRASS  RIVEB  AT  MASSEBTA,  IV.  T.— Impbovbmxnt  ov. 

(Continaed  from  Vol.  II,  p.  223.) 
Appropriations. 

im $3,000 

1890 6, 000, '90, 2875. 

Total 9,000 

Contracts. 

1888.  W.  J.  Daly,  for  dredging,  at  $8  per  honr,  '89,  2442. 
1890.  Daly  Bros.,  for  dredging,  '91,.  2927. 
EngtneerH. 
Chibf  of  Ekqinkers. 

Reports,  '88,  286;  '89,  838;  '90,  306;  '91,  384. 
Engineer  in  Chahob. 
Maj.  M.  B.  Adams,  1885.    Reports,  '88,  2092;  '89,  2442;  '90,  2874;  *91,  2928. 
Operations.  ^ 

1887-'88.  No  operations,  '88,  2092. 
1888-^89.  1,670  cubic  yards  material  dredged,  '89,  2442. 
1889-'90.  No  operations,  '90,  2874. 
1890^91.  5,165  cubic  yards  material  dredged,  '91,  2827. 
Prcjects. 
By  Maj.  McFarland,  1881,  for  improyement  of  Grass  Riyer  from  mouth  to  HaskeDs 
Wharf  by  dredging  a  channel  4  feet  deep  at  low  water;  estimated  cost,  $12,000, 
'81,  2458.     Increased,  1885,  $7,000,  '85,  2297.     Increased,  1886,  $1,600,  '86, 1888; 
^7,2896. 


ORATS  HARBOR  AND  BAR,  ITASH^-Subybt  OF. 

(See  also  Chkhaus  Rivsb.) 

Appropriations. 

1892 $50,000 

Enirineers. 

Chief  of  Engineers. 

Report,  '91,  411. 
Engineer  in  Charge. 

Capt.  T.  W.  Symons,  1890.    Report,  '91, 3297. 

R.  A.  Habeiaham.    Report,  '91,  3298. 
A.  J.  McMillan.    Report,  '91,  8302. 
Physical  Characteristics. 

Description  of  the  locality,  '91,  3298. 
Plans. 

In  1891  Capt.  Symons  reported  that  no  improyement  of  the  bar  was  needed  at 
present,  and  proposed  the  improvement  of  the  harbor,  and  of  Chehalis  River 
emptying  into  the  same,  by  removal  of  two  shoals  in  the  harbor,  and  by 
dike  construction,  excavation  of  a  channel  200  feet  wide  and  16  feet  deep  at 
half  tide  through  the  shoals,  and  closing  sloughs  in  Chehalis  River;  estimated 
eost,  $150,000,  '91,  3302. 
Surveys. 

Survey  ordered  by  act  of  September  19, 1890.    Made,  1890,  under  direction  of  Capt, 
Symons,  '91,  3300. 

Haps. 
'91,8302. 


GRAFS  RIVER,  irASH.-«nRVST  cm. 

Cnirineers. 

Chief  of  Engineers. 

Report,  '91, 421. 
Engineer  in  Charge. 

Maj.  T.  H.  Handbnry,  1890.    Report,  '91,  33853. 
Pbysieal  Cliaracteristics. 
Description  of  the  locality,  '91,  3886. 

8648 13 
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ORATS  RITER,  1¥ASH.— Ooutinned. 

Plans, 

By  Maj.  Handbary,  1891,  for  removal  of  obBtructions,  snags,  logs,  eio^tsk  a  eoft  of 

$2,500,  '91,  3387. 
Surveys* 
Survey  ordered  by  act  of  September  Id,  1890.     Made,  1891,  nnder  direction  of 

M%j.  Handbory,  '91,  3386. 


GREAT  CACAPON  RITER,  IV.  TA.— Examination  of. 

Enipineers. 

Chief  of  Enginkebs. 

Report,  '89,  124. 
Engineer  in  Charge. 
Lieut.  Col.  P.  C.  Hains,  1888.    Report,  '89,  995. 
Physical  Characteristics. 

Description  of  the  locality,  '89,  995. 
Plans. 
In  1888  Lieut.  Col.  Hains  did  not  consider  the  locality  worthy  of  improvement,  '89, 
996. 
Surve^rs. 
Examination  ordered  by  act  of  August  11, 1888.    Made,  1888,  under  direction  of 
Lieut.  Col.  Hains,  '89,  995. 


GREAT  CHAZY  RIVER,  Bf,  T.— Impbovbhent  ow. 

Appropriations. 

1890 $10, 000, '91,  2929. 

1892 6, 000, '92.  2606. 

Total 15,000 

Enifineers. 

Chief  of  Engineers. 

Reports,  '89,  344;  '91,  385;  '92.  363. 
Engineer  in  Charge. 

Maj.  M.  B.  Adams,  1888-'—.    Reports,  '89, 2464 ;  '91. 2929 ;  92,  2605. 
Assistant 
F.  M.  Barstow.    Report,  '89, 2464. 
Operations. 
1890-^91.  Channel  excavation  under  contract  begun,  '91,  2929. 
1891-'92.  26,338  cubic  yards  material  dredged,  '92,  2606. 
Physical  Characteristics. 

Description  of  the  locality,  '89,  2466. 
Plans. 
By  Maj.  Adams^  1889,  for  the  formation  of  a  dredged  channel  6  feet  deep  and  75 
feet  wide  from  the  6-foot  curve  in  Lake  Champlain  to  Champlain  Village; 
estimated  cost,  $34,000,  '89,  2466. 
Projects. 
By  Maj.  Adams,  1891,  for  the  formation  of  a  dredged  channel  with  a  least  depth  of 
5  feet  and  a  least  width  of  40  feet  from  the  5-foot  curve  in  Lake  Champlain 
to  Champlain  Village;  estimated  cost, $18,000, '91,  2929;  '92,  2605. 
Surveys. 
Ordered  by  act  of  August  11, 1888.    Made,  1889,  under  direction  of  Maj.  Adams. 
'89,  2466. 


GREAT  KANAIYIIA  RITER,  W.  TA.— (See  Kanawha  River,  Great.) 


GREAT  PEE  DEE  RIVER,  S.  C— (See  Pee  Dee  River,  Great.) 
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OBGAT  SOJDUS  HARBOR,  IV.  ¥••— (See  Sodus  Harbor,  Great.) 


GREAT  Wicomico  RIVJER,  VA.— (See  Wicomico  River,  Great.) 


OREEN  BAT  HARBOR.  WIS.— Impeotxbcent  ov. 

(Contioaed  firom  YoL  }I,  p.  224.) 

Appropriations. 

ISea-W $277,550 

1888 10, 000, '88, 1843. 

1890 10, 000, '90,  2335. 

1S82 25, 000, '92,  2181. 

Tbtal 822,550 

List  of  appropriatioDB,  '92,  2181. 
Contracts. 

1890.  Gieen  Bi^  Dredge  and  Pile  Driyer  Company,  for  dredging,  at  24|  cents  per 
cubio  yard,  '90^  2334.    Wliite  &  Finch,  for  dredging,  at  18  cents  per  oubic  yard, 
'91,  2535. 
EniTineers. 
Chief  of  Engineers. 

Reports,  '88,  238;  '89,  277;  '90,  250;  '91, 320;  '92,  306. 
Engineerb  in  Charge. 
Maj.  C.  E.  L.  B.  Dayis,  1886-'92.    Reports,  '88, 1842;  '89, 2049;  '90, 2334;  '91, 2583. 
Mi^.  J.  F.  Gregory,  1892-^—.    Report,  '92.  2180. 
Operations. 
1887-'88.  620  linear  feet  of  superstructure  rebuilt,  '88, 1843. 
1888-^89.  No  operations,  '89,  2050. 

1889-'90.  6,825  cubic  yards  material  dredged  by  hired  labor,  '90,  2334. 
1890^91.  29,737'Cubio  yards  material  dredged,  '91,  2534. 
1891-'92.  15,531  cubic  yards  material  dredged,  '92,  2180. 
Projects. 
By  M%i.  Houston,  1872,  for  dredging  the  cut  so  as  to  widen  and  deepen  it  to  14  feet 
throughout,  requiring  the  renioyal  of  about  175,000cubic  yards  of  material ;  esti- 
mated cost,  $50,000,  '72,  31, 116;  '73,  198.    Subsequently  increased  to  $75,000, 
'74,  i,  38, 140. 
After  an  aggregate  of  appropriations  amounting  to  $235,550,  Maj.  Robert,  in  1881, 
proposed  dredging  a  channel  200  feet  wide  and  14  feet  deep,  reyised  datum,  from 
mouth  of  Fox  Riyer  to  deep  water  in  Green  Bay,  requiring  the  removal  of 
240,000  cubic  yards;  estimated  cost, $72,000,  '81,  2070. 
In  1892  the  existing  project  was  modified  to  increase  the  present  channel  depth  to 
16  feet  and  to  extend  it  to  a  total  length  of  16,500  feet;  estimated  coel  ^1,915. 
'92,  2181, 
tfnrveys. 
Boryey  made,  1890,  under  direction  of  Mfg.  Dayis,  '90,  2334. 


OB£ElV  JACKET  SHOAIit  B.  I.--(See  Providence  Ritxb.) 


OBE£ NPOBT  HABBOB,  N.  T.--Improyembmt  Of. 

(Continued  from  Vol.  II,  p.  226.) 


Appropriations. 


1882-'87 $25,000 

1888 5, 000, '88,  578. 

1890 5, 000, '90,  661. 

1892 11, 000, '92,  718. 

Total 46,000 

List  of  appropriations,  '88,  577. 
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GRBISNPORT   HARBOR,  BT.  Y.-^JootiniMd. 

Contracts. 

1889.  Wm.  Molthrop  &  Co.,  for  riprap  granite,  at  $1.23  per  ton,  '89,  727. 
1891.  Brown  A  Fleming,  for  stone,  at  $1.29  per  ton,  '91,  813.    Hartford  Dredging 
.  Company,  for  dredging,  at  18  cents  per  cubic  yard,  '91,  813. 
finiHtneers* 
Chief  of  £noinekr8. 

Beport8,'88,  66;  '89,  68;  '90,  61;  "91,  75;  '92,  80. 
Engineer  in  Chaboe. 
Col.  D.  C.  HoaatOD)  188&-'— .    Beporta,  '881  577;  '89,  725;  '90,  460;  '91,  811; 
'92,  711. 
Operations. 
1887-^88.  13,000  tons  of  riprap  granite  ased  in  breakwater  oonstmction.  '88^  577. 
1888-'89.  2,410  tons  riprap  granite  delivered  in  the  breakwater,  "89,  726. 
1889-'90.  1,011  tons  riprap  granite  delivered  in  the  breakwater,  '90,  661. 
1890-'91.  520  tons  of  stone  placed  in  breakwater,  '91,  812. 

1891-'92.  12,037  cnbic  yards  material  dredged;  594  tons  stone deMv«ed  and  plaoed 
in  the  breakwater,  '92,  712. 
Physical  Ciiaracteristics. 
Description  of  the  harbor,  '88,  577. 

Projects. 

By  Hai,  Barlow,  in  1882,  for  construction  of  a  rubble-stone  breakwater  upon 
Joshua  Point  Shoal,  off  Joshua  Point,  to  cover  Green  Poiiit  Harbor  anchorage 
from  east  and  northeast  storms,  and  to  prevent  further  shoaling  of  the  harbor 
by  transfer  of  material  from  point  and  shoal  above  mentioned;  estimated 
cost  of  breakwater,  extending  to  18-foot  curve,  $46,000,  '82,  635;  '87,  680; 
•92,  712. 


OR£EIV  RITER  AND  TRIBfTTARIES,  KT.— Opxbahox  and  bkpair 

OF  LOCKS  AND  DAMS  ON. 

(Continued  from  Vol.  n,  p.  226.) 

Appropriations. 

im $135, 000, '89,  1965. 

1892 50, 000, '92,  2075. 

Total 185,000 

Contracts. 

1889.  J.  T.  Williams  &  Bro.,  for  constrnction  of  four  lock  houses,  at  s  total  of 
$12,000,  '89, 1968.  Eieenham  &,  Hollenbach,  for  furnishing  dimension  stone, 
at  $8,137,  '89,  1968.  Jf.  A.  Sweeney  A  Bro.,  for  snag-boat  constrnotion,  at 
$18,400,  '89, 1968. 

1890.  S.  W.  Cojlin,  for  construction  of  two  dump  scows,  at  $1,293  per  seow,  *90, 2258. 

Engineers. 

Chief  of  Engineers. 

Reports, '89,  263;  '90,  237;  '91,  301;  '92,  290. 
Engineer  in  Charge. 

Maj.  D.  W. Lockwood,  1888-'—.    Reports,  '89, 1965;  '90, 2255;  '91, 2439;  '92, 2074. 

Ao  av  8T ANT 

Lieut.  W.  L.  Sibert.    Reports,  '89, 1969;  '90,  2258;  '91,  2443;  '92,  2078. 
Operations. 

l888-'89.  Repairs  to  buildings  at  Locks  1  and  2  on  Green  River;  12,000  cubic  ^ards 
ma^terial  dredged  from  lock  approaches;  plant  built  at  Lock  3,  Oreen  River; 
work  of  removing  fallen  lock  walls  begun :  construction  of  plant,  '89, 1969. 

1889-'90.  8  lock  houses  built;  dredging  at  lock  approaches:  construction  of  new 
walls  at  Look  No.  3  begun ;  removal  of  old  walls  at  Lock  No.  1,  Barren  River, 
'90,  2256. 

1890-'91.  Repairs  to  lock,  dam,  guide  cribs,  and  abutment  at  Look  and  Dam  No.  4, 
and  Dam  No.  1;  10,000  cubic  yards  material  dredged  from  upper  and  lower  lock 
entrances  at  Lock  Nou  3;  repairs  to  Lock  and  Dam  No.  3;  1,035  snugs  cleared 
from  the  river  channel,  '91,  2444, 2445. 

1891-'92.  Repairs  to  locks  and  dams  1,2,3,4,  and  7;  28,716  cubic  yards  material 
dredged  at  lock  entrances ;  1,080  snags,  6,000  linear  feet  of  old  crib  timber,  and 
old  cofferdam  removed ;  472  trees  cleared  frt}m  the  banks,  '92,  2078, 2079. 
Projects. 

United  States  took  possession  of  improvements  on  the  Green  and  Barren  rivers 
December  11, 1888,  and  the  repair  of  locks  and  dnms  was  begun.  In  188o 
$46,557  was  thus  expended,  and  MaJ.  Lockwood  estimated  $256,221  as  required 
for  works  of  repair  during  1890,  '89,  263, 1965. 
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OREEIV   ttlTEB,    KT«— Examutatiok  vob  xxncNSZOH  ov  black-watbb 

NAYIOATIOH. 

JEniTineers. 

Chibf  of  Enoinkbbs. 

Report,  '91,  310. 
Engineer  in  Chabgb. 

Maj .  D.  W.  Lockwood,  1891 .    Report,  '91, 2478, 24SL 
Physiciftl  Characteristics. 
Description  of  the  looality,  '91,  2480. 

PiROS. 

By  Maj.  Look  wood,  1801,  for  improTeaieiit  of  the  rirer  as  far  as  Mammoth  Cato,  by 
the  oonstrnction  of  two  locks  and  dams,  at  an  estimated  cost  of  $861,946,  '91, 
2482. 

Surveys. 

Examination  ordered  by  act  of  September  19, 1890.  Hade,  1891,  under  direction  of 
Mai.  Lookwood,  '91,  2481. 


OREEBfiriCH  BAT,  B.  I«— iMFBOTBfSHT  OF. 


ApproprlatlOBS. 

1890 $2, 000, '91,  717. 


'Bugtneen, 

Chief  of  Engineers. 

Reports,  '89,  56;  '91, 56;  '92,  60. 
Enoinkers  in  Charge. 
MiHi.  W.  R.  Livermore,  188^'92.    Reports,  '89,  650;  '91,  718. 
Capt.  W.  H.  Blxby,  1892-'—.    Report,  '92,  623. 
Operations. 
189a-'91.  19,592  cable  yards  material  dredeed,  '91,  717. 
1891-'92.  No  operations;  project  completed^  '92,  624. 
Physical  Characteristics. 

Description  of  the  locality,  '89,  660. 
Prsjects. 
By  Maj.  Livermore,  1888,  for  improyement  of  the  entrance  to  the  bay  by  widenine 
the  channel  and  giving  a  low- water  depth  of  10  feet  by  dredging;  estimated 
cost,  $2,000, '89.  651;  '91,  717;  '92,  623. 
Sorveirs. 
Examination  ordered  by  act  of  Angnst  ll,  1888.    Made^  1889,  under  direction  of 
Mai.UYvmon,  '89^  66a 


OITADAIiOirPIS  RITERy  T£X.,  remoTal  of  rail  oa^— EzAxnu- 

TION  roB. 

Eagriaeers. 

Chief  of  Engineers. 

Report,  '89,  207. 
Engineer  in  Charge. 

Maj .  O.  H.  Ernst,  1888.    Report,  '89^  1577. 

Aasirxant 

R.B.Tal'for.    Report, '89, 1579. 
Physical  Characteristics. 

Description  of  the  locality,  '89, 1579. 
Plaas. 
In  1889  Mai.  Ernst  did  not  consider  that  the  commerce  to  be  effected  jnstifled  an 
expenditure  for  removal  of  the  rafts,  '89, 1578. 
Surveys. 
Examination  ordered  by  aot  of  August  IL  1888.    Made,  1889,  under  direotion  of 
"  0.  Exnst^ '89, 1577. 
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OUI.F  PORT  HABBOB,  MISS.— Examination  ov. 

EniTineers. 

Chief  of  Engikekbb. 

Report,  *89, 193. 
Engineer  in  Charge. 
MaJ.  A.  N.  Damrell,  1888.    Seport,  '89, 1460. 
Plans. 
In  1889  Mig.  Damrell  did  not  consider  the  improyement  of  the  harbor  desirable. 
'89, 1461. 
Snrve^^s. 
Examination  ordered  by  aot  of  Angust  11, 1888.    Made,  1889,  nndez  direction  of 
M^.  Damrell,  '89, 1460. 


OUBfTEBS  CBEEK,  AliA.— Examination  ov. 

Bngrlneers. 

Chief  of  Engineers. 

Report,  '92,  288. 
Engineer  in  Charge. 

Lient.  Col.  J.  W.  Barlow,  1890.    Report,  '91,  2328. 

J.  W.  Walker.    Report,  '91,  2326. 
Physical  Characteristics. 

Description  of  the  locality,  '91,  2326. 
Plans. 
In  1890  Lieut.  Col.  Barlow  did  not  consider  the  locality  worthy  of  improTement, 
'91,  2326. 

Surveys. 

Examination  ordered  by  act  of  September  19, 1890.    Made,  1890,  nnder  diieotion 
of  Lieut.  Col.  Barlow,  '91,  2326. 


OUTTENBIIBOf  IOWA.— (See  Mississippi  Riteb  from  Saint  Paul  to 

Des  Moines  Rapids.) 


OUTAIVDOTTE  BITEB*  IV.  VA.— Improyxbient  ov. 

(Continued  from  YoL  II,  p.  227.) 

Appropriations. 

m8-'87 $12,500 

1888 2, 000, '88, 1792. 

1890 2, 000, '90,  2277. 

1892 2, 000, '92,  2113. 

Total 18,500 

List  of  appropriations,  '92,  2112. 
Enirliieers. 

Chief  of  Engineers. 

Reports,  '88,  228;  '89,  265;  '90,  239;  '91,  306;  '92,  294. 
Engineer  in  Charge. 
Maj.  D.  W.  Lockwood,  1888^—.    Reports,  '88,  1791;  '89, 1986;  '90,  2276;  '91, 
2469; '92,2111, 
Assistant 
B.F.Thomas.    Reports,  '90,  2277;  '91,  2470;  '92,  2112. 
Operations. 
1887-'89.  No  operations  for  lack  of  funds,  '88,  1791;  '89,  1986. 
1889-^90.  1,197  cubic  yards  solid  rock,  1,209  cubic  yards  l^oose  rock,  and  300  snags, 

stumps,  and  trees  removed,  '90,  2277. 
1890-'91.  Rock  bar  removed  near  Big  Creek,  300  logs  and  a  quantity  of  loose  rock 

removed  at  mouth  of  Bi^  Huil"  Creek,  '91,  2470. 
1891-^92.  424  cubic  yards  solid  and  4,280  cubic  yards  loose  rocft,  347  snags  and  logs, 
and  7  drifts  removed  &om  the  channel,  '92,  2113. 
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OVirABTDOTTE  RIVEB,  IT.  TA.— Continued. 

Projects. 

By  Mi^.  Merrill^  1878,  for  removal  of  snags,  rock,  and  other  obstrnotions;  esti- 
mated cost,  $10,000,  '75,  i,  794;  '78,  108;  '79,  1352;  '80,  196. 

By  Capt.  Post,  1884,  for  removal  of  snags,  rock,  and  obs tractions  from  month  to 
Logan  Conrt-House,  81  miles;  also  for  pnrchase  and  removal  of  Roger's  and 
Peck's  mill  dams;  estimated  cost,  $10,000, '84,  1753;  '89.  1986;  '92,  2111. 


HACKEIVSAGK  RITER,  N.  J.-^Surykt  ov. 

Enirlneers. 

Chief  of  Enginxbbs. 

Reports,  '89,  93;  '91, 106. 
Engineers  in  Charge. 
Capt.  G.  McC.  Derby,  1888.    Report,  '89,  841. 
Capt.  T.  L.  Casey,  1888.    Reports,  '89,  842;  '91, 1016, 1018. 
Adsistant* 
C.  S.  Eelsey.    Reports,  "89,  844;  '91, 1019. 
Physical  Characteristics. 

Description  of  the  locality,  '89,  842;  '91, 1017. 
Plans. 
By  Capt.  Casey,  1889,  for  providing  and  maintaining  a  channel  10  feet  deep  at  mean 
low  water,  and  from  200  to  1^  feet  wide  from  the  month  to  Turnpike  Bridge 
at  Hackensack ;  estimated  cost,  $60,114 ;  or,  fur  a  modified  improvement,  dredg- 
ing a  channel  8  feet  deep  at  mean  low  water  and  from  200  feet  wide  from  the 
month  to  Turnpike  Bridge;  estimated  cost,  $22,308,  '89,  845. 

Surveys. 

Survey  ordered  hy  act  of  Angoat  11, 1888.    Made^  1889,  under  direction  of  Capt. 

Casey,  '89,  842;  '91, 1018. 
Maps. 
'89,  844. 


HAHEPTOIV  greek  and  bar,  VA.— Iupboysmekt  OV. 

(Continued  from  Vol.  II,  p.  228.) 


Appropriations* 


79 $12,000 

1890 10, 000, '91,  1297. 

Total 22,000 

Contracts. 

1891.  Atlas  Dredging  Company,  for  dredging,  at  11  cents  per  onbio  yard,  '91»  1296. 
Engrlneers. 

Chief  of  Engineers. 

Reports, '89, 120;  '91,  148;  '92,  150. 
Engineers  in  Charge. 

Capt.  O.  J.  Fiebeger,  1888^92.    Reports,  '89,  974;  '91, 1297. 

Lieut.  E.  Burr,  lS2-'— .    Report,  '92, 1089. 
Assistant. 

T.  T.  George.    Report,  '89,  975. 

Operations* 

1891-'92.  84,321  cubic  yards  material  dredged,  '92, 1090. 
Physical  Characteristics. 

Description  of  the  locality,  '89,  976. 

Projects. 

By  Lieut.  Fiebeger,  1888,  for  a  channel  200  feet  wide  and  9  feet  .deep  at  mean  low 
water  from  the  month  of  the  creek  to  Hampton  Bridge;  also  a  channel  of  tiie 
same  depth  through  the  bar,  with  a  width  of  200  feet  at  the  mouth  of  the  creek 
and  300  feet  at  the  turning  buoy;  estimated  cost,  $10,000,  '89,  975. 
Surveys. 
Examination  ordered  by  act  of  August  11, 1888.  Made,  1888,  under  direction  of 
Lieut.  Fiebeger,  '89,  975. 


SCO  INDEX  OF 

HAMPTOIt  R1T£R,  BT.  H.— Examikation  ov, 

Chubf  of  Enginbbrs. 

Report,  '89, 31. 
Ekoinser  m  Charge. 
Lient.  Col.  J.  A.  Smith,  1888.    Beport,  *89,  6481 
Physical  Characteristics. 

Description  of  the  locality,  '89,  550. 
Plans. 
In  1888  Lieut.  Col.  Smith  did  not  conBldei  the  locality  as  worthy  of  improyemeikt^ 
*89,  550. 
Snrvejrs. 
Examination  ordered  by  act  of  August  11, 1888.    Made^  1888^  nnder  direotion  of 
Lient.  CoL  Smith,  '89,  549. 


HARBOR  moORllVOS  at   t*^rt  Rms,  Fisfes  Mill,  Fish  Rock, 
Shelter  Cove,  TriBiAad»  etc.,  Cal.--£xAMiNATiov  jtob. 

Engrineers. 

Chief  of  Engiitebbs. 

Report,  '89,  353. 
Engineer  in  Charge. 
Mi^.  W.  H.  Heaer,  1888.    Report,  '89,  24d8. 
Physical  Characteristics. 

Description  of  the  localities,  '89,  2498. 
Plans. 
After  examination  of  the  localities,  Mi^.  Heuer  reported,  in  1889,  that  he  did  not 
consider  the  desired  improvement  a  necessity,  '89,  2498. 
Sarrejrs. 
Examination  ordered  by  act  of  August  11, 1888.    Made,  1888^  under  direction  of 
Mi^.  Hener,  '89,  2498. 


HARBOR  OF  REFUGE  AT  FROBTTBERO,  M.  IT.— (See  Fromtbbro.) 


HARBOR  OF  REFUOE,  PORTAOE  I.AKE  AIiri>  LAKE  »IJPE* 
RIOR  SHIP  CANAIi.— (See  Portage  Lake  ahd  Lajob  Superior  Ship 
Canal.) 


HABROR  OF  REFUGE  AT  SANDT  BAT,  CAPE  AHN,  BEASS.— 

(See  Sandy  Bat,  Mass.) 


HARI^EM  RITER,  N.  T.— Improvkiiemt  or. 

(Continued  &om  Vol.  U^  p.  229.  j 

Appronriatioiis. 

1874-7? $410,900 

1888 70, 000, '88,  601. 

1890 260, 000, '90,  712. 

1892 175, 000, '92,  78d. 

Total : 905,000 

List  of  appropriations,  '88,  601;  '91,  894. 
Contracts. 

1888.  J.  Satterlee,  for  excavation  above  and  below  mean  low  water,  at  93  cents  and 
$1.13  per  cubic  yard,  respectively,  '88,  602.  E.  L.  Richardson,  for  timber,  *88^ 
602.    J.  Temines,  for  drift  bolts,  '88,  602. 

1889.  J.  Satterlee,  for  dredging,  at  40  cents  per  cubic  yard,  '89,  772. 
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HARIiSM  B1T£R,  FT.  T.— Contiiined. 

EiBfflneeTS. 

Chdef  of  Engineers. 

Reports,  '88,  69;  '89,  74;  '90,  66;  '91,  84;  *92,  88. 
Engineers  in  Charge. 
Lient.  Col.  W.  MoFarland,  188&-'89.    Report,  '88,  698. 

Lieut.  Col.  G.  L.  Gillespie,  1889-'—.    Reports,  '89, 767 ;  '90, 705 ;  '91, 886 ;  '92, 778. 
Operations. 
l887-'88.  43,488  cubic  yards  material  dredged,  '88,  600.    Experimental  crib  con- 
structed, '88,  601. 
1888-'89.  162,973  cubic  yards  material  dredged;  99 feet  crib  work  built,  and  1,929 

cubic  yards  stone  filling  placed,  '89,  769,  770. 
1889-'90.  264,612  cubic  yards  material  dredged,  '90,  707. 
1890-'91.  116,076  cubic  yards  material  dredged  and  2,487  cubic  yards  rock  exca- 

yated  from  the  channel,  '91,  891. 
1891-'92.  40,063  cubic  yards  rock  excavated  and  341,730  cubic  yards  material 
dredged  from  the  channel;  1,152  cubic  yards  dry  stone  wall  and  2,095  cubic 
yards  wall  laid  in  mortar  built  |  100  linear  feet  of  crib- work  reyetment  and  90 
feet  of  pile- work  reyetment  built,  '92,  784. 
Obstructions. 

Bridges  in  Harlem  Riyer,  '91,  889;  '92,  780. 
Phfsleal  Ciiaracteristics. 

Description  of  the  river,  '88,  698;  '92,  784,  785. 
Projects. 
By  Col.  Newton,  1875,  for  a  channel  16  feet  deep  at  mean  low  water  from  Randalls 
Island,  by  way  of  Spay  ten  Duyvil  Creek,  to  the  Hudson  River,  including  the 
removal  of  rock  obstructions  around  piers  of  High  Bridge,  excavation  of  canal 
prism,  dredging,  and  revetment,  the  width  of  the  channel  to  be  400  feet,  except 
through  Dyckmans  Meadows,  where  it  is  reduced  to  360  feet;  estimated  cost, 
♦2,100,000,  '75,  ii,  236,  237;  '84,  705;  '85,  676.    For  the  improvement  of  Har- 
lem River  between  this  proposed  channel  and  its  mouth,  $600,000,  '75,  11, 237; 
'85,  676.    Aggregate  estimated  cost  of  entire  improvement,  4E2,700,000,  '75,  U, 
237;  '85,  676;  '86,  674;  '87,  668. 
History  of  project,  '87, 666. 


HABBISEGKET  BIVEB,  ME.— Improysmxht  or. 

(Continued  from  Vol.  II,  p.  230.) 

Appropriations. 

1890 $10, 000, '91,  595. 

1892 16, 000, '92,  617. 

Total 26,000 

Engrineers. 

Cbibf  of  Engineers. 

Reports,  '89,  31;  '91.  26;  '92,  31. 
Engineers  in  Charge. 
Lieut.  Col.  J.  A.  Smith,  1889-^92.    Reports,  '89,  550;  '91,  694. 
Lieut.  Col.  P.  C.  Halns,  1892-'—.    Report,  '92,  516. 
Operations. 
1889-^92.  No  operations;  expenditure  postponed  to  await  appropriation  of  sufli- 
cient  funds  for  the  accomplishment  of  the  work,  '92,  517. 
Piiysical  Ciiaracteristics. 

Description  of  the  locality,  '89,  551. 
Projects. 
By  Lieut.  Col.  Smith,  1889,  for  improTement  of  the  harbor  entrance  by  excavation 
of  a  channel  60  feet  wide  and  14  feet  deep  at  mean  low  water,  and  construction 
of  wing  dams ;  estimated  cost,  $36,000,  '89,  551 ;  '92,  516. 
Survejrs. 
Examination  ordered  by  act  of  August  11, 1888.    Made,  1889,  under  direction  of 
Lieut.  CoL  Smith,  '89,  650. 


HEJLIi  GATE,  N.  T.— (See  East  River,  N.  Y.) 


202  INDEX   OP 

HIAWA8S£E  B1TJER«  TEHTIV.— Improvsmbnt  of. 

(Continned  from  Vol.  II,  p.  233.) 

AppropriatioiBS. 

1876-'87 $34,000 

1888 1,000,  '88,  1606. 

1890 1,500,  'TO.  2131. 

Total 36,500 

List  of  appropriations,  '89,  1834;  '91,  2260. 
finffinecrs. 

Chief  of  Engikkers. 

Repbrts,  '88,  209;  '89,  244;  '90,  220;  '91,  280;  '92,  267. 
Engineers  in  Charge. 
Lieut.  Col.  J.  W.  Barlow,  1886-'92.     Reports,  '88, 1605;  '89,  1833;  '90,  2130;  '91, 

2259. 
Lient.  Col.  H.  M.  Robert,  1892-'—.    Report,  '92,  1920. 
Operations. 
1887-*89.  No  operations,  '88.  1605;  *89. 1834. 
1889-'90.  476  logs  and  snags  removed  from  the  channel,  and  9^5  trees  cat  from  the 

banks,  '90,  2130. 
1890^91.  No  operations,  '91,  2260. 

1891-92.  65  overhanging  trees  cleared  from  the  banks,  and  repain  made  to  plant, 
'92,  1921. 
Projects* 
By  Lieut.  Col.  Molf'arland,  1874,  for  a  channel  40  feet  wide  and  2  feet  deep  at  low 
water  from  month  to  Savannah,  for  a  distance  of  33  miles;  estimated  cost, 
$20,000,  '75,  i,  810, 813.  Reestimate,  $30,000,  '78, 762 ;  '79,  140, 1269.  Increased 
byMaj.King,inl882,to$34,000,'82,1848;  and  in  1885  to  $36,500, '85, 1764;  '87, 
1755;  ^91,  2261;  '92,  1920. 


HINOHAM  HABBOB,  MASS.— Improvement  or. 

(Continued  from  YoL  II,  p.  233.) 

Appropriations* 

1886-^87 $6,000 

1888 5, 000, '88.  467. 

1890 5,000,  '90,  507. 

1892 3, 000, '92,  586. 

Total 19,000 

Contracts. 

1888.  G.  W.  Townsend,  for  rock  removal,  at  $25  per  onbio  yard,  and  removal  of  loose 

overlyinff  material,  at  $9  per  cubic  yard,  '89,  582. 
1890.  A.  R.  Wright,  for  dredging,  at  18  cents  per  cubic  yard,  '91,  658. 
Eiigrineers. 
Chief  op  Engineers. 

Reports, '88,  29;  '89,  39;  '90,  34;  '91,  42;  '92,  4a 
Enoineers  in  Charge. 
Lieut.  Col.  G.  L.  Gillespie,  1887-'89.    Report,  '88,  456. 

Lieut.  Col.  S.  M.  Mansfield,  1889-'--.    Reports,  '89, 580 ;  '90, 506 ;  '91, 656 ;  '92, 585. 
Operations. 
1887-'88.  No  operations,  '88,  456. 
1888-'89.  80  cubic  yards  rock  removed,  '89,  581. 
1889-'90.  93  cubic  yards  rock  removed,  '90,  507. 
1890-'91.  20,400  cubic  yards  material  dredged,  '91,  565. 
1891-'92.  No  operations,  '92,  586. 
Projects. 
The  original  project  of  1874  provided  for  an  improved  channel  on  the  east  side  of 
Sailors  Island,  past  the  west  side  of  Beacon  to  the  Hingham  Wharf,  100  feet 
wide  and  8  feet  deep  at  mean  low  water,  at  an  estimated  cost  of  $11,000.    This 

groject  was  modified  January  20,  1885,  when  it  was  proposed  to  deepen  the 
nproved  channel  to  10  feet  at  moan  low  water,  and  to  remove  a  mid-channel 
ledge  lying  between  Chandlers  and  Ragged  islands,  measuring  128  cubic  yards, 
at  a  total  cost  of  $18^700,  '88,  457. 
Surveys. 
Maps. 
'88,466. 
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HOMOSASSA  RITEB,  iFTiA.— Ezaminatioii  or. 

Eniriiieers. 

Chief  of  Enoinkebs. 

Report,  '89,  174. 
Engineer  in  Ghaboe. 

Capt.  W.  M.  Black,  1888.    Report,  '89, 1353. 

Lieut.  D.  D.  Gaillard.    Report,  '89,  1354. 
Physical  Characteristics. 

Description  of  the  locality,  '89,  1354. 
Plans. 
In  1889  Capt.  Black  considered  the  existing  transportation  faollities  sufficient  for 
the  commerce  of  the  locality,  and  did  not  recommend  any  works  of  improve- 
ment, '89,  1353. 
fifnrrc^s. 
Examination  ordered  hy  act  of  August  11,  1888.    Made,  1889,  under  direction  of 
Capt.  Black,  '89,  1353. 


HOSPITAIj  point,  TA.— Examination  of. 

Enirineers. 

Chief  of  Engineers.  * 

Report,  '89,  120. 
Engineer  in  Charge. 
Lieut.  G.  J.  Fiebeger,  1888.    Report,  '89,  964. 
Physical  Characteristics. 

Description  of  the  locality,  '89,  964. 
Pians. 

In  1889  Col.  Craighill  did  not  consider  the  locality  worthy  of  improvement,  '89, 968. 
Surveys. 
Examination  ordered  by  act  of  August  11, 1888.    Made,  1889,  under  direction  of 
Lieut.  Fiebeger,  '89,  964. 


HOVS ATONIC  BITEB,  CONN.— Improvement  or. 

(Continued  from  Vol.  II,  p.  235.) 


Appropriations. 


0-W $73,500 

1888 35, 000, '88,  552. 

1890 35, 000, '90,  634. 

1892 20, 000, '92,  683. 

Total 163,500 

List  of  appropriations,  '88,  553;  '90,  634;  *91,  776. 
Contracts. 

1889.  R.  Parrott,  for  hire  of  dredging  plant,  at  $8.50  per  hour,  '89,  692.    Wm.  H. 
Morton,  for  riprap  granite,  at  $1.49  per  ton,  '89,  692. 

1890.  Brown  &.  Fleming,  for  breakwater  extension,  at  a  total  of  $26,600,  '91,  777. 
R.  Parrott,  for  hire  of  dredging  plant,  at  $16  per  hour,  '91,  777. 

Engineers. 
Chief  of  ENomEERS. 

Reports,  '88,  50;  '89,  62;  '90,  56;  '91,  69;  '92,  73. 
EifoiKEER  IN  Charge. 
Col.  D.  C.  Houston,  1886-'— .    Reports, '88,  551,554;  '89,  688;  '90,  631;  '91.  773; 
'92,  680. 
Operations. 
1887-^88.  Removal  of  Drews  Rock  and  Jetty  completed  to  a  depth  of  7  feet  mean 

low  water;  tidal  ohservations  taken,  '88,  532. 
1888-'89.  No  operations,  '89,  690. 
1889-^^.  5,063  tons  of  granite  riprap  delivered  in  breakwater;  35,674  ouhio  yards 

material  dredged,  '90.  633, 634. 
1890-^91.  7,443  tons  of  stone  delivered  in  the  breakwater,  completing  2,090  linear 

feet;  2,176  cubic  yards  material  dredged,  '91,  775. 
1891^^.  17,150  tons  riprap  granite  placed  in  the  breakwater,  extending  the  same 
1,282  feet;  13,613  cubic  yards  material  dredged,  '92,  682. 
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HOVSATONIC  RIT£R,  CONN.-Oontinaed. 

Physical  Characteristics. 

Description  of  the  river,  '88,  551. 
Projects* 

In  1871  Maj.  G.  K.  Warren  proposed  the  formation  of  a  channel  100  feet  wide  and  7 
feet  deep  from  Derby  to  Long  Island  Sound,  by  dredging  and  the  constmction 
of  Jetties;  also  the  formation  and  protection  of  a  dredged  channel  at  the 
mouth  by  a  breakwater  ft-om  Milford  Beach;  estimated  cost,  $404,961/71, 
781,783,786;  '86.  642;  '87.  606. 

In  1879  M^j.  Barlow  proposed  a  riprap  jetty  in  place  of  the  previously  proposed 
breakwater. '79,  345;  '87.  607. 

In  1884,  after  an  aggregate  appropriation  of  $71,200,  Lieut.  Col.  McFarland  proposed 
the  removal  of  Drews  Rock  and  the  conatmction  of  the  riprap  jetty  as  per 
previons  projects;  estimated  cost, $30,000, '87,  607. 

By  Col.  Houston,  1887,  for  the  extension  of  a  riprap  breakwater  from  Milford  Beach 
to  the  12-foot  curve  of  depth,  and  the  dredging  of  a  channel  7  feet  deep  and 
200  feet  wide  through  the  bar  at  the  mouth  of  the  river,  and  thence  to  Derby 
a  channel  100  feet  wide;  estimated  cost, $202,000,  '87,  608;  '91,  774;  '92.  681. 


HUDSON  HARBOR,  UTIS.— Examination  of. 

Enirineers. 

Chief  of  Enginebbs. 

Report,  '91,  274,  2218. 
Engineer  in  Charge. 

Maj .  W.  A.  Jones,  1891 .    Report,  '91,  2219. 
Physical  Charncteristics* 
Description  of  the  locality,  '91,  2219. 

Plans. 

In  1891  Maj.  Jones  did  not  consider  the  locality  worthy  of  improvement,  '91, 2220» 
Surve^rs. 
Examination  ordered  by  act  of  September  19,  1890.    Made,  1891,  under  direction 
of  Maj.  Jones,  '9]«  2221. 


HUDSON  RITER,  If.  T.,  between  New  BaltiBK^re  and  Troy.— 

Improvement  of. 

(Continued  from  Vol.  II,  p.  236.) 

Appropriations. 

lg54-'87 $1,473,538 

1888 75, 000, '88,  593. 

1890 150, 000, '90,  696. 

1892 187, 500, '92,  746. 

Total 1,886.038 

List  of  appropriations, '88,  593;  '90,  696;  '91,  873. 
Commerce. 

Estimated  annual  valuation  of,  '89,  759*. 

Amount  and  value  of  the  commerce  of  the  Hudson  River,  *90,  696;  '92,  761. 
Contracts. 

1890.  Wm.  Fuller  Sc  Sons,  for  pine  piles,  at  11}  cents  per  linear  foot ;  round  timber, 
at  7|  cents  per  linear  foot;  square  timber,  at  $39  per  M  feet,  B.  M. ;  for  spike 
and  wiro,  at  3|  cents  per  ;pound ;  for  rubble  stone,  at  94  cents  per  cubic  yard, 
and  larse  stone,  at  $1.28  per  cubic  yard,  '90,  698. 

1891.  Wm.  f^uller  d^  Sons,  for  dilce  construction  and  repair,  at  a  total  of  $36,054, 
'91, 876.  P.  W.  Myers,  for  dredging,  at  14|  cents  per  cubic  yard ;  E.  M.  Payne, 
for  dredging,  at  17$  cents,  llf  cents,  and  21.9  cents  per  cubic  yard,  '91,.869. 

lEufgineeTB. 
Chief  of  Engineers. 

Reports, '88,  57;  '89,  71;  '90,  63,332;  '91,  81;  '92,  84,751. 
Board  of  Engineers. 
Harbor-line  Board  convened,  March  18, 1890,  by  S.  O.  No.  49,  at  New  York  City,  to 
examine  and  report  upon  location  of  harbor  lines  in  the  Hudson  River  ftom 
Troy  to  New  Baltimore.    Report,  '90,  770,  772.     (Cols.  Abbot,  CraighiU,  and 
Comstock,  and  Lieut.  Col.  Gillespie.) 
Convened  atNew  York,  October  1, 1891,  by  S.  O.  No.  66,  to  report  upon  improvement 
of  the  Hudson  River.    Report,  '92,  752.    (Lieut.  CoL  Gillespie  and  Mijs.  Stick* 
nay  and  Raymond.) 
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SRJl^Seii  RITER,  ]f«  T«,  Iketween  UTew  Baltimore  and  Twof^ 

Continaed. 

EiBipineers — Continued. 

£NGUnEBR8  IN  CHARGB. 

Ldeat.  Col.  W.  MoFarland.  1885-^89.    Report^ '88,  588. 

Xient.  CoK  G.  L.  Gillespie^  188»<'— .     Reports,  '89,  756;  '90,  688,766^  768;  '91, 
864;  '92,  784. 
Ol^stractlous. 

Complaints  bv  Albany  State  Board  of  Pilots  as  to  illegal  dumping  in  the  liTW, 
•90,  690, 77Q. 

List  of  bridges  across  the  Hudson  River,  '90,  692;  '91,  867;  '92,  737. 
Operations. 

l887-'88.  Repairs  to  west  dike,  New  Baltimore,  and  middle  dike  at  Coeymans, 
'88,590. 

1888-'89.  No  operations,  '89,  758. 

1889-'90.  23,582  cubic  yards  stone  used  in  repair  of  dikes,  '90,  694. 

1890-'91.  18,112  cubic  yards  stone  used  in  dike  construction  and  repair;  65,000  cubic 
yards  material  dredged,  '91,  870, 871. 

1891-'92.  Mulls  Plaat  Dike  extended  800  feet;  Mulls  Dike  extended  2,535  feet; 
Nine  Mile  Tree  Dike  completed  to  a  lenji^h  of  1,735  feet;  5,600  cubic  yards 
stone,  5,213  linear  feet  pine  piling,  and  6,974  feet,  B.  M.,  of  square  timber  used 
in  repairs  to  existing  dikes;  52,3^  cubic  yards  material  dredged  at  Mulls  Cross 
Oyer,  Kellogg,  Wesllngton,  Overslangh,  New  Baltimore,  and  Stone  Light  bars; 
1,372  cubic  yards  rock  removed  at  Dettinger  and  Overslaugh  Rocks,  '92, 739, 743. 
Pliyiiical  Characteristics* 

Drainage  area  of  the  Hudson  River :  greatest,  least,  and  average  rainfall  from  1827 
to  1890;  mean  rise  and  fall  of  tides  at  various  points  along  the  river;  eleva- 
tion of  mean  tide  at  Albany  above  that  of  the  Atlantic  Ocean ;  heights  of 
greatest  known  ireshets  above  plane  of  mean  low  water  at  Albany,  '90,  691; 
91,  866. 
Projects. 

The  original  and  revised  projects,  under  which  the  present  works  for  the  improve- 
ment of  the  river  are  conducted,  were  proposed  by  Col.  Newton  in  1866  and 
1867,  and  provide  for  securing  a  navigaole  channel  11  feet  deep  at  mean  low 
water  from  New  Baltimore  up  to  Albany,  and  9  feet  deep  at  mean  lo^r  water 
from  Albany  up  to  Troy.  This  project  in  detail  is  as  follows:  First,  a  system 
of  longitudinal  dikes  to  confine  the  current  sufficiently  to  allow  the  ebb  and 
flow  of  the  tidal  current  to  keep  the  channel  clear;  these  dikes  to  be  brought 
gradually  nearer  together  from  New  Baltimore  toward  Troy;  second,  dredging 
where  necessary ;  third,  keeping  the  side  reservoirs  open  to  the  passage  of  tidal 
currents,  by  gaps  at  their  lower  extremities,  in  order  to  increase  the  tidal  flow; 
fourth,  constructing  dikes  of  timber  and  stone.  The  original  estimated  cost  of 
this  improvement  was  $862,297.75 ;  this  estimate  was  increased  several  times  at 
later  periods,  to  take  account  of  expenditures  for  repairs  and  for  work  done 
not  included  in  previous  estimates;  it  was  revised  in  1867  to  $984,304.47,  '68, 
718,  719;  '87,  667.  Increased  in  1882,  to  cover  repairs,  by  $78,000, '82,  643; 
'86, 667.  For  removal  of  rock,  1884,  by  Capt.  Mercur,  $16,000,  '84, 696.  Increas- 
ing the  estimated  cost  to  $1,078,304.47,  '86,  667;  '87,  651,656. 

From  18B4  to  1886,  inclusive,  $1,053,538  was  appropriated. 

1m  1887  Lieut.  Col.  McFarland  considered  that  $255,000  would  yet  be  required  to 
complete  the  permanent  works  and  make  needed  repairs  to  existing  dikes,  '87, 
653, 655, 666. 

In  1889  this  estimate  was  increased  to  $295,000  over  and  above  prior  appropriations, 
*89,  760. 

By  Board  of  Engineers,  1891,  for  excavation  of  a  channel  12  feet  deep  and  400  feet 
wide  from  Coxsackie  to  the  foot  of  Broadway,  Troy,  and  thence  12  feet  deep 
and  300  £Bet  wide  to  the  State  Dam  at  Troy ;  estimated  cost,  $2,447,906.56,  '92, 
752,  759. 


HimSOlV  RIVER,  If.   Tm  between  New  Baltimore  wind  Cox- 
sackie.—Survey  OF. 

Eayineers. 

Chief  of  Exginekbs. 

Report,  '88,  68. 
Engineers  in  Citaroe. 

Lieut.  Col.  W.  McFarland,  1887.    Report,  '88,  640. 

Lient.  Col.  O.  L.  Gillespie,  1888.    Reports,  '88,  641;  '91,  864. 
Assistant. 

M.  Kingsley.    Report,  '88,  642. 
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WmmSON   BIVEB,  N.  Tm  between   New  Baltimore   and  Cox- 

sackie — Continued. 

'Physical  Chanwindfitics. 

Description  of  the  riyer,  *88^  GiiOi 
Projects* 

Inasmuch  as  a  safflcient  depth  already  eskis  between  New  Baltimore  and  Coz- 
sackie,  Lieut.  Col.  Gillespie  did  not  oonstder  Antbec  improvement  necessary, 
'88,642. 
Surveys. 
Ordered  by  act  of  Augast  5, 1886.    Made.  1888,  under  direction  otUtmL  Col. 

Gillespie,  '88,  641. 
Maps. 
'88,642. 


HVLiLS  CBCCK,  TA«— Examinatiok  or. 

(Continued  from  Vol.  II,  p.  239.) 

Enirineers. 

Chief  op  Engineers. 

Report,  '89, 134. 
Engineer  in  Charge. 
S.  T.  Abert,  U.  S.  af^ent,  1888.    Report,  '89,  1025. 
Physical  Characteristics. 

Description  of  the  locality,  '89, 1026. 
Plans. 
In  1888  Mr.  8.  T.  Abert  did  not  consider  Hulls  Creek  as  worthy  of  improvement,  '89, 
1027. 
Snrve^rs. 
Examination  ordered  by  act  of  August  11,  1888.    Made,  1888,  under  direction  of 
Mr.  S.  T.  Abert,  '89, 1025. 


HimiBOIiDT  HABBOB  AND  BAT,  CAL.— iMPROVSMBin  or. 

(Continued  from  Vol.  II,  p.  238.) 


A  ppropriatioBS. 


87 $217,500 

1888 125, 000, '88,  2136. 

1890 80,000,  '90,  2921. 

1892 150,000,  '92,  2659. 

Total 572,500 

List  of  appropriations,  '92.  2658. 
Commerce. 

Freight  and  passenger  travel  to  be  influenced  by  improvement,  '91,  8124. 
Contracts. 
1888.  American  Bridge  and  Building  Company,  for  training-wall  construction,  at 

$171,350,  '89.  2490. 
1891.  Simpson  &  Brown,  for  Jetty  construction,  at  a  total  of  $157,950,  '91,  8121. 
lioirineers. 
Chikf  of  Engineers. 

Reports,  '88,  296;  '89,  351;  '90,  816;  '91,  397,427;  '92.  373. 
Board  of  Engineers. 
Convened  at  San  Francisco,  March  13, 1891,  by  S.  O.  No.  72,  to  consider  and  report 
upon  project  for  improvement  of  Humboldt  Bay.     Report,  '91,  3129.     (Col. 
Mendell,  Lieut.  Col.  Benyaurd,  and  MaJ.  Hener.) 
Convened  at  San  Francisco,  .June  8, 1891,  by  S.  O.  No.  55,  to  report  upon  establish- 
ment of  harbor  lines  in  Humboldt  Bay.    Report,  '91,  3141.     (Col.  Mendell, 
Lieut.  Col.  Benyaurd,  and  Maj.  Heaer.) 
Engineer  in  Charge. 
MaJ.  W.  H.  Heuer,  1888-'—.     Reports,  '88,  2135;  '89,  2490;  '90,  2918;  '91,  3120, 
3138,3140;  '92,2656. 
Operations. 
1887-'88.  No  operations,  '88,  2135. 
1888-'89.  1,152  linear  feet  shore  protection  buUt,  containing  1,672  cubic  yards  brush 

and  2,748  tons  rock,  '89,  2491. 
1889-'90.  24,512  tons  rock  and  14,669  cubic  yards  brush  delivered  in  the  Jetty,  and 
2,767  linear  feet  of  pier  built,  '90,  2919. 
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HVMBOL.DT  HARBOR  AND  BAY,  CAIi.— Continued. 

Operatlous — Continued. 

1890-'91.  8^168  tons  of  rook  placed  in  the  Jetty ;  wharf  and  approaches  bniit  on 
north  spit,  '91, 3122. 

1891-'92.  300  linear  feet  of  brush  and  stone  shore  protection  huilt  at  north  spit; 
8^777  cubic  yards  brush  mattress  and  15,930  tons  stone  placed  in  north  jetty; 
4^759  cubic  yards  brush  mattress  and  30,778  tous  stone  placed  in  south  jetty ; 
1,486  linear  feet  track  way  laid  in  stone,  and  trestle  and  track  OTer  the  water 
extended  1,480  feet,  '92,  2668. 
Physical  Ciiaracteristlcs. 

Description  of  the  locality,  '91,  3129. 
Projects. 

By  Lieut.  Col.  Mendell,  1881,  for  securinfl:,  by  dredging,  a  channel  13  feet  deep  and 
200  feet  wide  to  the  upper  end  of  Eureka  Wharves,  with  channel  100  feet 
wide  and  10  feet  deep  to  Areata  and  Hookton ;  estimated  cost,  $135,220,  '81, 2480, 
2488. 

In  1882,  after  the  appropriation  of  $80,000,  Lieut.  Col.  Mendell  proposed  to  obtain 
an  increased  depth  of  channel  across  the  ont«r  bar  by  a  training  wall  about 
6,000  feet  long  from  the  south  spit,  running  in  a  northerly  direction ;  estimated 
coet,  $600,000,  '83,  1991.  Approved  by  the  Board  of  Engineers  of  1882,  '83, 
1992;  '87,2447. 

In  1890  the  existing  project  was  modified  to  embrace  shore-protection  work  on  the 
north  spit,  and  the  construction  of  a  jetty  starting  from  there  and  running 
seaward  nearly  parallel  to  the  jetty  on  the  south  spit,  both  jetties  to  extend 
out  to  the  18-foot  contour,  and  be  raised  to  the  plane  of  high  water;  estimated 
cost  of  completing  project,  $1,715,115,  '91,  3121;  '92,  2658. 
Surreys. 

Maps. 
'91,  8122, 8131. 


HVIVTIIVG  CRCCKy  T A.— Examination  of. 

(Continued  from  YoL  II,  p.  240.) 

Enflfineers* 

Chief  of  Engineers. 

Report,  '89,  134. 
Engineer  in  Charge, 

8.  T.  Abort,  U.  S.  agent,  1888.    Report,  '89, 1028. 

Plans. 

In  1888  Mr.  S.  T.  Abort  did  not  consider  that  existing  commercial  necessities  war- 
ranted the  improvement  of  Hunting  Creek,  '89,  1028. 
Surveys. 

Examination  ordered  by  act  of  August  11, 1888.    Made,  1888,  under  direction  of 
Mr.  8.  T.  Abert^  '89,  1028. 


HVIVTIIVODOIV  HARBOR,  IV.  T.— Improvement  or. 

(Continued  from  Vol.  II,  p.  241.) 

Appropriations. 

W72-^87 $22,500 

1890 10, 000, '91,  819. 

1892 5,000, '92,  719. 

Total 37,500 

Contracts. 

C.  &  U.  £.  Dn  Bois,  for  dredging,  at  15.9  cents  per  cubic  yard,  '91,  819. 

Engineers. 

Chief  of  Engineers. 

Reports,  '91,76;  '92,81. 
Engineer  in  Charge. 
Col.  D.  C.  Houston,  1890-'—.    Reports,  '91,  817;  92,  717. 
Operations. 

1891-'92.  55,137  cubic  yards  material  dredged,  '92,  718. 
Projects. 
By  Col.  McFarlaud,  1885,  for  the  formation  of  a  dredged  channel  100  feet  wide  and 
8  feet  deep  at  low  water  on  the  bar,  the  wideniug  of  the  channel  near  the 
wharves,  and  the  protection  of  the  channel  by  a  pile  revetment  1,400  feet  Ions; 
estimated  cost,  $32,000,  '85,  705;  '91,  817;  '92,  718. 
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HITBOll  HARBOR,  OHIO.— Improvxmxbit  «r« 

(Continaed  from  Vol.  n,  p.  241.) 

ABproprlatioBS* 

l©&-'87 $117,273.71 

1888 6, 000. 00, '88, 1998. 

1890 16, 000. 00, '90,  2773. 

1892 16,000.00/92,2499. 

Total 154,273.71 

List  of  appropriationB,  '92,  2499. 
Contracts* 

1889.  Stang  &,  Kerr,  for  pier  repair,  at  a  total  of  $4,685.20*89, 2315.  W.  61  John 
&  Son,  for  dredging,  at  28  cents  per  cubic  yard,  '89,  2313. 

1890.  J.  Stang,  for  repairs  to  piers,  at  a  total  of  $5,270,  '91,  2845.  Oarkin,  Stiokney 
&  Cram,  for  dredging,  at  25  cents  per  cubic  yard,  '91,  2847. 

Chief  of  Engu^erb. 
Reports,  '88,  272;  '89,  324;  '90,  293;  '91,  367;  '92,  347. 

Enoineebs  in  Charge. 
M%j. L.  C.  Overman,  188a-'92.    Reports,  '88,  1997;  '89,  2313;  '90,  2772;  ^91,  2843. 
Lieut.  Col.  J.  A.  Smith,  1892-'^.    Report,  '92.  2498. 
Operatioas. 

1887'-'88.  No  operations,  '88. 1997. 

1888-^89.  Pier  repair  under  contract  begun ;  1,366  cubic  yards  material  dredged, 
'89  2313. 

1889-'9d.  Pier  repair  continued,  '90,  2772. 

1890-'91.  8,092  cubic  yards  material  dredged;  repairs  to  piers  and  extension  of  west 
pier,  '91,  2844. 

1891-^92.  West  pier  extended  120  feet;  minor  repairs  to  superstructure  of  oldpiors, 
'92, 2499. 
Projects. 

The  proiect  adopted  in  1826  and  modified  in  1871  proposed  the  extension  of  2  par- 
allel piers  140  feet  apart,  the  objeot  being  to  afford  a  channel  of  entrance  not 
less  than  14  feet  deep,  '80,  2127:  '85,  332.  Between  1826  and  1880  $L0l^3.71 
had  been  appropriated,  '80,  2121. 

In  1879  MaJ.  Wilson  proposed  rebuilding  the  superstructure  to  both  piers  and  recon- 
struction of  a  short  breakwater  at  the  shore  end  of  the  west  pier;  estimated 
cost,  $25,000,  '79,  1686;  '80,  2121.  Increased  in  1885  by  $6,500,  '85,  2220;  '87, 
2308. 

By  Mi^.  Overman,  1890,  to  secure  a  17-foot  channel  depth  by  extension  of  piers  to 
the  17-foot  curve  in  the  lake ;  estimated  cost  of  extension,  with  necessary  dredg- 
ing, $40,000,  '90,  2778;  '92,  2^. 

Surveys* 

Maps. 
'91,2846. 


HURON  (liAKE),  Harbor  of  Beftifre  oa.-^See  8ahi>  Bbagh,  Laxs 

Huron.) 


HTANIVIS  BLIlRBOR  BREAKHTATER,  MASS.— Improybmbht  or. 

(Continued  from  Vol.  II,  p.  242.) 

Appropriations. 

l®7-'87 $133,431.82 

1888 10, 000. 00, '88,  485. 

1890 8, 000. 00, '90, 563. 

1892 6, 000. 00, '92, 599. 

Total 157,431.82 

Eng^isiecrs. 

CliJKK  OF  £NGINRRRS. 

Keports,  '88,  33;  *89,  44:  '90,  38;  '91, 48;  '92,  62. 
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HYANNIS  HARBOR  BREAJKHTATCR,  BIASS^— Continaed. 

E  ng'ineers— Continued. 
Enoixbbrs  in  Charge. 
M%).  W.  R.  Livermore.  1887-'92.    Reports,  '88,  484:  '89,  606:  '90»  563:  '91,  604. 
Capt.  W.  H.  Bixby,  1892-'—.    Report,  '92,  598. 
Operations* 
1887-^88.  21,389  cubic  yards  material  dredged,  .'88, 484. 
1888-^89.  No  operations,  '89,  606. 

1889-'90.  Dredging  begun  in  the  15i-foot  area,  '90,  552. 
1890-'91.  22,100  cubic  yards  material  dredged,  '91,  694. 
1891-'92.  6,360  cubic  yards  material  dredged,  '92,  598. 
Projects. 
The  original  project  was  for  a  breakwater  of  riprap  stone  1,170  feet  in  length, 
covering  an  anchorage  area  of  about  175  acres  and  haying  an  entrance  depth 
of  15  feet.    This  was  commenced  in  1827  and  completed  in  1838,  at  a  cost  of 
$70,931.  *80,  366;  '86,  586,  619. 
By  M%j.  Warren,  1873,  for  increasing  width  of  base  of  breakwater  and  otherwise 

strengthening  it;  estimated  cost,  $25,000,  '73,  86,  948,  949. 
By  Lieut.  CoJ.  Elliot,  1885,  for  increasing  the  depth  of  the  anchorage  area  within 
the  harbor;  estimated  cost,  $45,743.^,  '85,  621;  '86,  586;  '87,  532;  '92,  586. 


IliliHV OIS  RITCR,  IIjI«.— Improvement  of* 

(Continued  from  Vol.  II,  p.  245.) 

Appropriations* 

lg62-'87 $1,366,650 

1888 200,000, '88,  1891. 

1890 200, 000, '90,  2410. 

1892 100, 000, '92,  2259. 

Total 1,866,650 

Commerce. 

Commercial  advantages  of  a  waterway  between  the  Oreat  Lakes  and  the  Miosis- 

sippi  River,  '90,  2454. 
List  of  merchant  steamboats  navigating  the  Mississippi  and  its  tributaries,  with 

drafts  from  7  to  9  feet  and  less,  '90,  2538,  2540. 
Lockages  and  tonnage  passing  La  Grange  Lock  for  1892,  '92,  2296,  2297. 
Contracts. 

1891.  Sanger  &  Moody,  for  furnishing  and  delivering  stone,  '92,  2261. 

1892.  Russell  Wheel  and  Foundry  Company,  for  iron  and  steel  lock-gate  fittings, 
'  at  $9,850.65;  H.  B.  Wyeth,  for  yellow  pine  timber,  at  $19  per  M  feet,  B.  M. ; 

A.  R.  Beck  Lumber  Company,  for  pine  lumber,  at  $18.70,  and  pine  plank,  at 
$16.95  per  M  feet,  B.  M.,  '92,  2260. 
Engineers. 
Chikf  of  Enginrers. 

Reports,  '88,  249;  '89,  289;  '90,  261;  '91,  332;  '92,  318,  319,  335. 
Ekginker  in  Charge. 
Capt.  W.  8.  Marshall,  188^—.    Reports,  '88,  1889;   '89,  2120;   '90^  2407,  2419, 
24.54,  2574;  '91,  2611,  2630;  '92,  2255,  2294,  2658,  2660. 
Assistants. 
G.  B.  Hegardt.    Report,  '88,  1892. 

W.M.  Childs.    Reports,  '89,  2126:  '90,  2410:  '91,  2626,  2631. 
L.  L.  Wheeler.    Reports,  '89,  2127 ;  '90,  2456. 
C.  y.  Brainard.    Report,  '92,  2261,  2295. 
lievislation. 

Chicago  drainage  and  waterways  laws,  '89,  2134;  '90,  2449, 2550. 
Operations. 
1887-'88.  Lock  at  La  Grange  completed;  2,881  cubic  yards  cut  stone  delivered; 

26.061  cubic  yards  material  dredjcced  from  the  channel,  '88,  1890. 
1888-'89.  La  Grange  Dam  begun ;  1,284  cubic  yards  cut  stone  and  2,300  cubic  yards 

backing  stone  received  from  Kampsville  Lock,  '89,  2122. 
188&>'90.  La  Grange  Lock  and  Dam  completed ;  work  continued  upon  the  Kamj^s- 

ville  Lock  and  Dam,  '90,  2408. 
1890-^91.  Repairs  to  La  Grange  Lock  and  Dam;  preparations  for  laying  up  Kamps- 
Tille  Lock ;  repairs  to  plant,  '91,  2612, 

8648 14 
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II^IilNOIS  RITEB,  Ilili.— Contiiined. 

Operations — Continned. 

1891-'92.  212  linear  feet  of  revetment  and  an  ioe  breaker  bnilt  at  La  Grange  Look 
and  Dam,  and  12,600  cubic  yards  material  dredged  from  lock  approaches; 
9,000  cubic  yards  material  dredged  at  Kampsville  Look  site;  1,170  linear  feet 
of  trestle  completed;  10,145  cubic  yards  masonry  laid  in  lock  walls;  27,479 
cubic  yards  material  dredged  above  and  below  lock  pit,  '92,  2257.  Operation 
and  care  of  La  Grange  Lock  and  Dam,  '92,  2294. 
PliTsical  Ctiaracterislics* 

Discharges  of  Illinois  River  and  Illinois  and  Michigan  Canal, '89,  2132,  2133; 
'90,  2409, 2443. 

Gauge  readings  on  the  Illinois  River  at  Kampsville  from  1881  to  1889,  '90,  2414. 
Above  Copperas  Creek  Dam,  Illinois,  from  1879  to  1890,  '90,  2520.  At  La  Grange, 
from  1883  to  1890j  '90,  2532. 

Overflow  stage  of  Illinois  River,  '90,  2443. 

Efl^ects  of  definite  increased  discharge  upon  channel  depths,  '90,  2444. 

Average  length  of  time  that  the  dams  upon  the  Illinois  are  necessary  for  naviga- 
tion, '90,  2446. 

Influence  of  dams  upon  flood  heights  and  upon  flowage  of  lands.  '90,  2447. 

Borings  upon  proposed  routes  between  Chicago  and  Sag  Bridge,  '90,  2461, 2482. 

Elevations  of  higli  waters  between  Joliet  and  La  SaUe,  '90,  ^15. 

Lake  Michigan  water  levels  from  1860  to  1890,  '90,  2517, 2518. 

Discharge  observations  on  Illinois  River  at  Ottawa,  111.,  '90,  2536.  At  Kampsville, 
1891,  '92,  2263. 

Gauge  readings  at  Copperas  Creek  and  La  Grange  and  Kampsville  locks,  1891, 
'92,  2267, 2269. 
Plans. 

By  Capt.  Marshall,  1890,  for  excavation  of  a  canal  from  Lske  Michigan  to  Sag 
Bridge;  width  of  canal  to  be  160  feet;  eetimated  cost  by  the  Chicago  route, 
for  a  14-foot  depth,  $10,689,591 ;  for  an  8-foot  depth,  $8,791,056;  for  a  14-foot 
depth  by  the  Sag  route,  $8,501,041 ;  for  an  8-foot  depth,  $5,793,303,  '90,  2419, 
2422, 2425, 2428, 2429, 2430, 2431. 

Total  estimate  for  the  two  projects  from  Lake  Michigan  through  to  La  Salle: 
For  the  14-foot  project  via  Chicago  route,  $48,282,763 ;  via  Sag  route,  $46,094,213 ; 
for  the  8-foot  project  via  Chicago  route,  $26,883,153;  via  Sag  route,  $23,885,400, 
'90,  2433. 

Comparative  advantages  of  the  two  routes  from  Sag  Bridge  to  Lake  Michigan, 
•90,  2435. 

Detailed  report  upon  surveys  and  estimates  for  the  above  proposed  waterways, 
'90,  2456. 
Projects. 

Previous  to  1880  efforts  on  the  part  of  the  General  Government  for  the  improve- 
ment of  the  river  consisted  in  the  construction  of  wing  dams  and  dikes, 
dredging  through  the  worst  bars,  and  the  construction  of  the  foundation  of 
the  Copperas  Creek  Lock,  the  State  of  Illinois  undertaking  the  building  of 
locks  and  dams,  and  the  United  States  the  improvement  of  the  river  bed, 
'71,  247;  '73,  473;  '74,  i,  340;  '75,  i,  467;  '86.  380. 

The  amount  thus  expended  from  1868  to  June  30, 1880,  was  $550,000,  '80, 1994, 1999 : 
'86,  308. 

The  act  of  June  14, 1880,  required  that  $100,000  of  the  $110,000  appropriated  should 
be  applied  to  the  construction  of  locks  and  dams  at  La  Grange  and  Kampsville 
and  the  dredging  of  the  river  channel  where  needed  between  Copperas  Creek 
Dam  and  mouth  of  river  to  obtain  a  low-water  depth  of  7  feet,  '81,  2176, 
2177.  Estimated  cost  of  the  two  locks  and  dams,  $680.000 ;  for  dredging,  brush 
dams,  and  shore  protection,  $270,850,  '81,  2177, 2181 ;  ^82,  2246. 

In  1883  the  estimate  for  locks  and  dams  was  increased  to  $850,000,  '83,  1753. 

From  1880  to  1886,  inclusive,  $747,500  was  appropriated.  In  1887  it  was  estimated 
that  $587,500  would  be  required  to  complete  the  project,  '87,  2124.    Increased 
in  1889  by  $25,000,  '89,  2126. 
Surveys. 

Survey  for  waterway  between  Lake  Michigan  and  'the  Mississippi  River  ordered 
by  act  of  August  11, 1888.  Made,  18&,  under  direction  of  Capt.  Marshall, 
•89,  2123, 2127, 2419. 

Snrvej^  of  Illinois  River,  from  La  Salle  to  the  Mississippi,  with  a  view  to  ascer- 
taining lands  subject  to  overflow  by  the  construction  of  a  waterway  between 
Lake  Michigan  and  the  Mississippi,  ordered  by  act  of  September  19,  1890. 
Made,  1891,  under  direction  of  Capt.  Marshall,  '91,  2661. 

Maps. 
'89,  2122, 2134, 2140;  '90,  2613. 
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Ilil^IIf OIS  AND  MISSISSIPPI  CANAIi,  ILIi.-CoNgTRUCTi02f  or. 

Appropriatioas* 

1890 $500, 000, '91. 263S. 

1892 600, 000, '92,  2S00. 

Total 1,000,000 

EaMfiaeers. 

Chibf  of  Emoinekrs. 

Reports,  '89,  293;  '90,  2633  '91*  384;  '92,  320. 
Board  of  Ekgiksers. 
Convened  at  Rock  Island,  September  12, 1891,  by  S.  O.  No.  48,  to  consider  and 
report  upon  the  location  of  tne  western  terminns  of  the  Illinois  and  Mississippi 
Canal.    Report,  '92,  2302.    (Col.  Poe,  Mi^.  Mackenzie,  and  Capt.  Marshall.) 
Enoimber  in  Charge. 
Capt.  W. L. Marshal],  1889-'— .    Reports, '89, 2148;  '90,2580,2581,2604;  '91,2633, 
2640, 2646, 2650;  '92,  2297. 

A  f|fl  f  HT A  WrS 

G.  A.  M.  Llljenorantz.    Reports,  '89,  2149;  '90,  2601. 
L.  L.  Wheeler.    Reports,  '91,  2643, 2653, 2655 ;  '92,  2301. 
Operatioas. 
1888-^1.  Preparations  of  drawings,  plans,  and  estimates  for  the  proposed  oanal, 
'89,  2148;  '90.  2580;  '91,  2633;  '92,  2301. 
Physical  Characteristics. 

Deacription  of  approved  canal  rente,  '90,  2582. 
Plamk 
Location  of  proposed  canal  and  feeder  routes,  '90,  2588, 2589, 2609. 
Dimensions  of  proposed  canal  and  constructions  proposed,  '90,  2589. 
Details  of  look,  bridge  sluice  way,  and  dam  construction,  '90,  2590. 
Itemized  estimates  of  coa^  '90,  2596. 
General  considerations  relating  to  the  work,  '90,  2599;  '91,  2639.    Total  estimated 

cost,  $6,925,960,  '90,  2597 ;  92,  2300. 
Western  terminus  of  canal  located  by  Board  of  Engineers,  1891,  upon  the  south 
side  of  the  principal  mouth  of  Rock  Island  River,  '92,  2310. 
Sarveys. 
Maps. 
'91,  2649. 


UVDIANA  CHUTC— (See  Omo  Rivbr,  at  Falls  or.) 


niDIAIVOLA  HABBOR9  TCX.~(See  Matagorda  Bat.) 


INDIAN  RITER,  DCIi.— Improvement  or. 

(Continued  from  Vol.  n,  p.  246.) 
Appropriatioas* 

m2 $10,000 

CoBinierce. 

Prospective  benefit  of  improvement  to  commerce,  '88,  74B. 
Eairiaeers. 

Chief  of  Engineers. 

Report,  '88,  744. 
Engineer  in  Charge. 
W.  F.  Smith,  U.  8.  agent,  188!^—.    Report,  '88,  744. 
Operatioas* 

1887-'88.  No  operations  since  1883  for  lack  of  fhnds,  '88,  744. 
Projects. 
By  Capt.  Lndlow,  1882,  for  improvement  of  river  between  its  month  and  Mills- 
boro,  by  excavation  of  a  channel  through  ''Bulkhead''  Shoal, 3,000  feet  long, 
80  feet  wide,  and  4  feet  deep;  thence  to  the  iulet,  2,000  feet  in  length,  150 
feet  wide,  and  5  feet  deep ;  the  channel  to  be  protected  by  a  dike  on  its  north 
side;  estimated  cost, $50,000,  '82,833.  Increased,  in  1883,  to  $60,000,  '83,  660; 
'87,  835. 
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INDULN  RITERy  FIjA«— Examination  bbtwbbn  Titubville  and  Jupiter 

Inlbt. 

Appropriations. 

1^2 $15,000 

Commerce. 

Present  and  prospective  commerce  of  the  locality,  '91, 1074* 

CSnirineers. 

Chief  of  Enoinebrs. 

Report,  '91,  195, 1673. 
Engineer  in  Charge. 

Capt.  W.  M.  Black,  1890.    Report,  '91. 1673. 
Physical  Characteristics. 
Description  of  the  locality,  '91, 1674. 

Plans. 

In  1891  Capt.  Black  reported  the  locality  worthy  of  improvement  on  condition  that 
the  Florida  Coast  Line  Canal  and  Transportation  Company  surrender  to  the 
United  States  all  rights  which  it  now  holds  nnder  State  charter,  '91,  1675. 
Purveys* 

Examination  ordered  by  act  of  September  19, 1890.    Made,  1890,  rnider  direction 
of  Capt.  Black,  '91,  1673. 


IPSHriCH  RITER9  IWASS.— Improvement  o». 
(Continued  from  Vol.  II,  p.  248.) 


Appropriations. 

r8§6-'87 


.  $2,500 

1888 2, 500, '88,  439. 

1892 2, 500, '92,  558. 

Total 7,500 

List  of  appropriations,  '89,  560. 


I. 

Chief  of  Engineers. 

Reports, '88,  24;  '89,  34;  '90,  29;  '91,  35;  '92,  42. 
Engineers  in  Charge. 
Lient.  Col.  G.  L.  Gillespie,  1887-'89.    Report,  '88,  438. 

Lieat.  Col.  S.  M.  Mansfield,  1889-'—.    Reports,  '89, 559 ;  '90. 487 ;  '91, 631 ;  '92, 557. 
Operations. 
1887-'90.  No  operations,  the  only  bids  made  upon  the  work  for  both  1889  and  1890 
being  considered  excessive,  '88,  438;  '89,  560;  '90,  488;  '91,  632;  '92,  557. 
Projects. 
The  orif^^inal  project  for  improvement  was  submitted  December  6, 1876.    It  proposed 
a  channel  60  feet  wide  and  4  feet  deep,  mean  low  water,  from  *'  Barras  Turns" 
to  the  town  wharves,  at  an  estimated  cost  of  $25,000.    On  November  5, 1883, 
the  original  project  was  divided  into  three  partial  projects:  (1)  The  removal 
of  the  ledges  at  Hoards  Point  and  opposite  Nabbys  Point  to  a  depth  of  2  feet, 
mean  low  water,  to  open  a  navigable  channel  of  that  depth,  at  a  cost  of  $15,900; 

(2)  to  dredge  the  shoals  at  '^ Labor  in  Vain''  and  '^The  Shoals,''  so  as  to  open 
a  channel  4  feet  deep  at  mean  low  water  and  60  feet  wide,  at  a  cost  of  $2,200; 

(3)  to  straighten  the  channel  by  making  a  cut  across  '' Barras  Turns"  and  to 
build  a  jetty  to  close  the  old  channel,  at  a  cost  of  $6,900.  In  the  Annual  Report 
of  1887  it  was  recommended  that  the  general  project  be  modified  by  liuiiting 
the  present  improvement  to  opening  a  channel  60  feet  wide  and  4  feet  deep 
through  '^The  Shoals"  and  '*  Labor  in  Vain"  and  extending  it  to  the  "Deep 
Hole,'"  opposite  the  town  wharves,  '88,  438. 


IRONDE^llTOIT  BAY,  LAKC  ONTARIO,  N.  T.— Examination  for 

HARBOR  OF  REFUOK  AT. 

Eni^ineers. 

Chief  of  Enginkers. 
.      Report,  '89,  337. 
Engineer  in  Charge. 
Capt.  C.  F.  Palfrey.    Report,  '89,  2425. 
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IRONDE<llTOIT  BAY,  L.AKE  ONTARIO,  K.  T.— Continned. 

Plans. 

In  1889  Capt.  Palfrey  did  not  consider,  in  view  of  the  neighborhood  of  Charlotte 
Harbor,  that  a  harbor  of  refuge  was  a  necessity  at  Irondequoit  Bay,  '89,  2426. 
Surveys* 

Examination  ordered  by  act  of  August  11, 1888.    Made,  1889,  under  direction  of 
Capt.  Palfrey,  '89,  2425. 


JAMAICA  BAY  AND  liONO  BBACH  I1VI.ET,  If.  T«— Su&vsT  fob 

CANAI.  BETWEBH. 


Appropriations. 

1852 $9,460 


Engineers. 

.    Chief  or  Enginkbbs. 
Report,  '92,  97. 
Enginbkr  in  Charge. 
Lieut.  Col.  G.  L.  Gillespie.    Report,  '92,  840,  845. 

ABSISTA  NT. 

G.  W.  Kuehule.    Beport,  '92,  847. 
Piiysical  Ciiaracteristics* 

Description  of  the  locality,  '92,  841. 
Plans* 

By  Lieut.  Col.  Gillespie,  1891,  for  excavation  of  a  navigable  waterway  60  feet  wide 
and  5  feet  deep  at  mean  low  water  from  Qeach  Channel  to  some  point  on  the 
eastern  shore  of  Jamaica  Bay:  three  routes  are  submitted,  at  a  cost,  respec- 
tively, of  $21,406,  $18,920,  and  $9,460,  '92,  846,  847. 

Surveys. 

Survey  ordered  by  act  of  September  19,  1890.  Made,  1891,  under  direction  of 
Lieut.  CoL  Gillespie,  *92,  845. 


JAinCS  CRE£K  CANAL.,  D.  C.—Subvst  or. 

Enirineers. 

Chief  of  Enginbeim. 

Report,  »88,  107. 
Enoinekr  in  Charge. 
Lieut.  Col.  P.  C.  Mains,  1887.    Report,  '88,  807. 
Physical  Ciiaracteristics. 

Description  of  the  locality,  '88,  807. 
Plans. 
By  Lieut.  Col.  Hains,  1887,  for  improvement  of  the  lowlands  in  the  vicinity  of 
Washington  Barracks,  involving  the  filling  in  of  low  areas  and  the  construc- 
tion of  retaining  walls,  at  an  estimated  cost  of  from  $226,270  to  $614,000.  '88» 
809,  811. 
Surveys. 
Survey  made,  1887,  under  direction  of  Lieut.  Col.  Hains^  '88,  807. 
Maps. 
'88,  810. 


JAIOneS   RITER,  TA«— IMPROVBMKNT  Of* 
(Continued  from  Vol.  II,  p.  249.) 


Appropriations. 

1836-'87 $928,000 

1888 225,000, '88,  762. 

1890 200, 000, '90,  992. 

1892 200,000, '92,  1013. 

Total 1,553,000 

List  of  appropriations,  '92.  1013. 
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MAMES  RITCR,  TA.-Ooutmaed. 

Contracts. 

1888.  American  Dredging  Company,  for  dredging,  at  16  cents  per  cubic  yard,  '89, 
d35.  Alabama  Dredging  and  Jetty  Company,  for  rock  removal,  at  $1.50  per 
cubic  yard  for  disintegrated  and  $6.33  per  cubic  yard  for  solid  rock,  '89,  935. 
John  F.  Gaynor,  for  mattress-dike  construction,  at  $2.47  and  $1.75  per  linear 
foot,  and  for  jetty  construction,  at  $2.47  per  linear  foot,  '89,  936.  H.  T.  Mor- 
rison, for  construction  of  four  scows  for  a  lump  sum  of  $4,385,  '89,  936.  H.  T. 
Morrison,  for  construction  of  lighter,  at  $1,476.50,  '89,  936.  J.  F.  Bradley,  for 
brush-dike  constrnction,  at  95  cents  per  linear  foot,  '89,  937. 

1889.  Wm.T.  Gaynor,  for  brush-dike  construction,  at  $1.50  per  linear  foot,  '90,  993. 

1890.  H.  Brnsstar  &  Bro.,  construction  of  scow,  at  $1,305,  '90,  994.  W.  H.  Curtis, 
for  mattress  constrnction,  at  $1.79  per  linear  foot,  and  jetty  construction,  at 
$2.49  per  linear  foot,  '91,  1236.  C.  D.  Langhorne,  for  removal  of  disintegrated 
rock,  at  45  cents  and  $1.45  per  cubic  yard;  removal  of  solid  rock,  at  $1.10  and 
$6.15  per  cubic  yard ;  gravel  excavation,  at  16  cents  and  25  cents  per  cubic  yard, 
'91, 1236.  C.  T.  Caler,  for  dredging,  at  38  cents  per  cubic  yard  for  disintegrated 
rock,  16i  cents  for  sand,  and  $1.04  per  cubic  yard  for  solid  rock  removal,  '91, 
1237. 

1891.  J.  T.  Yaughan,  for  dredging,  at  44  cents  per  cubic  yard  for  sand,  $3  for 
bowlders,  and  $1  per  linear  foot  for  logs,  '91, 1237.  C.  D.  LanjE^home,  for  con- 
struction of  railroad  track,  at  a  total  of  $5,350,  and  transfer  slip,  at  a  total  of 
$3,000;  Tredegar  Company,  for  construction  of  one  car,  at  $325;  H.  T.  Morrison 
&  Co.,  for  caisson  construction,  at  $2,476,  '92, 1018. 

Enifneers. 

Chikf  of  Engineers. 

Reports, '88,  97;  '89, 113;  '90, 103,338;  '91, 134;  '92, 134. 
Board  of  Engineers. 
Convened  March  17^  1890,  at  Richmond,  to  consider  and  report  upon  the  establish- 
ment of  harbor  lines  in  James  River.    Report,  '90, 1013, 1016.    Harbor  lines  as 
established  by  the  Board,  '90, 1016.     (Col.  Craighill,  Lieut.  Col.  Hains,  and 
Lieut.  Fiebeger.) 
Engineers  in  Charge. 
Col.  W.  P.  Craighill,  1888-'—.    Reports,  '88,  761;  '90,  992, 1013;  '91, 1234;  '92, 

1012. 
Capt.  Thos.  Turtle,  1889-'90.    Report,  '89,  934. 
Assistants. 
C.  P.  E.  Burgwyn.    Reports,  '88,  762;  '89,  937;  '90, 994;  '91, 1237. 
U.  D.  Whitcomb.    Report,  '92,  1014. 

Operations. 

1887-'88.  120,566  cubic  yards  of  sand  and  gravel,  220  bowlders,  and  7,064  cubic 

yards  solid  rock  removed;  10,047  linear  feet  of  training  wall,  2,066  linear  feet 

of  new  wing  dam,  and  1,016  linear  feet  of  old  wing  dam  built,  '88,  762-765. 
1888-^89.  509,078  cubic  yards  material  dredged,  4,380  cubic  yards  rook  removed, 

and  8,379  linear  feet  of  training  wall  built,  '89,  938. 
1889-'90.  8,860  cubic  yards  rock  removed;  78,336  cubic  yards  material  dredged; 

9,340  linear  feet  training  wall  built,  '90,  994, 997. 
1890-^91.  66,700  cubic  yards  rock  removed:  wing  dam  built  at  Wilton;  39,970  cubic 

yards  material  dredged  at  Kingslana,  and  2,900  feet  of  training  wall  built, 

'91,  1241. 
1891-'92.  101,825  cubic  yards  material  dredged;  20,058  cubic  yards  loose  rock  and 

6,265  cubic  yards  solid  rock  removed,  '92, 1016. 

Physical  Characteristics* 

Freshets  in  the  James  River,  1888-^89,  '89,  941. 
Comparison  of  freshet  slopes,  '89,  941. 

Table  showing  the  available  draft  of  water  at  high  tide  throughout  the  improved 
portions  of  the  river,  '90,  997. 

Projects. 

The  original  project  of  1870,  together  with  its  modifications  to  1882,  proposed  to 
secure  between  Richmond  and  the  sea  a  channel  180  feet  wide  and  18  feet 
deep  at  full  tide,  or  about  15  feet  deep  at  mean  low  water.  It  was  to  be 
secured  by  the  removal  of  rock  aud  bowlders,  dredging  on  bars,  and  deposi- 
tion of  material  behind  rectifying  dikes;  excavation  through  Dutch  Gap 
Cut-off  and  ent-oifs  near  Jones  Neck  and  Bermuda  Hundred,  '71,  604;  '72, 691; 
'76,  i,  298:  '79,  516. 520;  '86,  13^.  The  aggregate  of  the  appropriations  from 
1870  to  1882,  inclusive,  was  $740,000. 
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JAMES  BIV£R,  VA.-Continnea. 

Projects — Continoed. 
By  Col.  Craighill,  1882,  for  Increasiug  previous  widths  and  depths  of  channel  so  as 
to  secnre  25  feet  at  fall  tide,  or  22  feet  at  half  tide,  between  Richmond  and 
the  sea.  The  width  of  channels  to  be  as  follows :  From  month  to  City  Point, 
400  feet;  from  thence  to  Breweys  Bluff,  300  feet,  and  from  thence  to  the  city 
of  Richmond,  200  feet;  estimated  cost,  $4,500,000,  '82,  871,876;  '85,  947; 
'86, 138;  '87,  867;  '91,  1234. 


JCFFCBSO]!WI£.IiE,  IND.— (See  Omo  RivxR.) 


JOBfESPORT,  ME. — ^Improvbmsnt  ov  Moosabec  Bar  at. 
(See  Moosabec  River  at  Jonesport,  Mb.) 


JUPITER  HV liETy  FtA.— (See  Saint  Johks  Rivbb.) 


JEKFIj  CREEKy  OA«— iMPROVEMEirr  of. 

(Continued  from  Vol.  11,  p.  251.) 

Appropriations. 

1888 $5, 000, '89, 1272. 

1890 7,600, '90,  1422. 

1892 7, 500, '92,  1286. 

Total 20,000 

Contracts. 

1888.  P.  S.  Ross,  for  dredging,  at  20  cents  per  cnl)io  yard,  '89, 1272. 
1891.  J.  F.  Gaynor,  for  training- wall  constrnction,  at  a  total  of  $21,270,  '91, 1559. 
P.  S.  Ross,  for  dredging,  at  24  cents  per  cubic  yard,  '91,  1559. 
Engineers. 
Chief  of  Engineers. 

Reports,  '88,  142,  143;  '89, 163;  '90,  146;  '91, 183;  '92,  179. 
Engineers  in  Charge. 
Col.  Q.  A.  Gillmore,  1880-'89.    Report,  '88,  1073,  1075. 

Capt.  O.  M.  Carter,  1889-'—.    Reports,  '89,  1270;  '90, 1420;  '91, 1556;  '92, 1283. 
Assistant. 
Lieut.  O.  M.  Carter.    Report,  '88,  1076. 
Operations. 
1887-'88.  No  operations,  '88.  1073,  1075. 
1888-'89.  20,486  cubic  yards  material  dredged,  '89,  1271. 
1889-'90.  No  operations,  '90,  1421. 
1890-'91.  Training-wall  construction  begun,  '91, 1557. 
1891-^92.  13,000  cubic  yards  of  material  dredged,  '92, 1284. 
Piiysical  Ciiaracteristics. 

Description  of  the  creek,  '88,  1075. 
Projects. 
By  Col.  Gillmore,  1888,  for  the  establishment  and  maintenance  of  a  7-foot  low- 
water  channel  through  the  shoals  in  the  creek  by  the  construction  of  training 
wall  at  its  mouth,  the  erection  of  a  dam  to  close  Mud  River,  and  dredging; 
the  dredged  channels  to  have  a  bottom  width  of  50  feet;  estimated  cost, 
$38,590,  '90, 1421. 
Surreys. 
Survey  ordered  by  act  of  August  5, 1886.    Made,  1887,  under  direction  of  Col. 

Gillmore,  '88, 1073,  1075. 
Maps. 
'88, 1076;  '89, 1272;  '92,  Atlas^  59. 
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JKANAHTHA  RITliR,  ORE  AT,  Jf¥.  TA.— Harbor  of  rkfugb  at  mouth  of. 

(Continaed  from  Vol.  II,  p.  253.) 

Appropriationfl. 

1884 $15,000 

Enirineers* 

ChIi  K  OF  EnOINERRS. 

Report,  '88,  223. 
Engineer  in  Charob. 
Col.  W.  P.  Craighill.    Report,  '88, 1759. 
Operations. 

1887-^88.  No  operations;  project  completed,  '88,  1759, 
Projects* 
By  Lieut.  Col.  Merrill,  for  the  formation  of  a  harbor  of  refage  at  the  month  of  the 
Great  Kanawha  by  the  construction  of  3  ice  piers,  at  an  estimated  cost  of 
$15,000,  '84, 1827;  '86,  1550;  '87,  1822. 

Surveys. 

Maps. 
'92,  Atlas,  100. 


KANAHTHA  RITER,  OREAT,  MT.  TA.— Impboybmxnt  OF. 

(Continued  from  YoL  II,  p.  251.) 

Approprtatfons. 

r873-'88 $2,020,337 

1888 350,000, '88»  1750. 

1890 300, 000, '90,  2238. 

1892 225, 000, '92,  2045. 

Total 2,895.337 

List  of  appropriations,  '92,  2v42. 
Contracts. 

1887.  Ainslie,  Cochran  &  Co.,  for  ironwork,  at  $4,184,  '88, 1750.  W.  D.  Lewis,  fbr 
timber,  at  $26  per  M  feet,  '88,  1751. 

1888.  D.  Eagan,  for  completing  Lock  House  No.  2,  at  $516. '88,  1751.  D.  Eagan,  for 
construction  of  lock  house  and  outbuildings,  at  $2,606,  '89, 1942.  L.  Willianis, 
for  constructing  guard  cribs  at  Lock  No.  2,  at  $4,328,  '89, 1943.  Carkin,  Stick- 
ney  &  Cram,  for  constructiDg  Lock  No.  7,  at  $136,095,  '89, 1944. 

1889.  L.  Williams,  for  constructing  dump  boat,  at  $1,405.50,  '89, 1944.  C.  T.  McDon- 
ald, for  construction  of  Lock  No.  8,  at  $123,935,  '90,  2239.  Queen  City  Bridge 
and  Steam  Forging  Compan}',  for  lock  ironwork,  at  $3,751,  '90,  2239. 

1890.  Mumford  &  Reynolds,  for  construction  of  Dam  No.  7,  at  $113,515,  '91,  2415. 

1891.  Russell  Wheel  and  Foundry  Company,  for  ironwork  for  anchorage  and  fixed 
parte  of  movable  dams  Nos.  7  and  8,  at  $11,750.50,  '91,  2416. 

1892.  F.  J.  Myers  Manufacturing  Company,  for  ironwork,  at  $29,025.85,  '92, 2045. 
En§rineers. 

Chief  of  Engineers. 

Reports,  '88,  222,223;  '89,  258,260;  '90,  232,233;  '91,  299,300;  '92,  286,287. 
Engineers  in  Charge. 

Col.  W.  P.  Craighill,  1874-'—.    Reports,  '88, 1749, 1756;  '90,  2J37, 2246;  '91,  2413, 
2425: '92,  2041,2062. 

Capt.  f.  Turtie,  1889.    Report,  '89,  1941, 1954. 

A.  M.  Scott.    Reports,  '88, 1751;  '89. 1945, 1952;  '90,  2240;  '91,  2417;  '92,  2045. 
Operations. 

1887-'88.  Look  and  Dam  No.  2  completed  and  put  in  operation :  banks  riprajiped 
at  Lock  No.  3;  repairs  to  lock ;  two  sunken  barges  in  the  Charleston  Pool  and 
one  near  Lock  No.  3  removed;  repairs  to  plant,  '88,  1751, 1755.  Operation  and 
care  of  locks  and  dams,  '88,  1756. 

1888-'89.  2,180  cubic  yards  riprap  used  in  repair  of  banks  at  Lock  and  Dam  No.  2; 
cribs  built  at  head  of  Lock  No.  2,  and  lock  house  completed;  minor  repairs  to 
movable  dams ;  lock  house  built,  aud  construction  of  Lock  No.  7  begun ;  dredg- 
ing at  Lock  No.  2,  Harveys  Shoal,  Witchers  Creek  Shoal,  Scary  Shoal,  '89, 
1945, 1949.    Operation  and  care  of  locks  and  dams,  '89, 1954. 

1889-'90.  Cofferdams,  excavation,  and  foundation  for  Lock  No.  7  completed,  and  main 
walls  begun;  construction  of  Lock  No.  8  begnu;  lock  house  ibuilt;  2,813  cubie 
yards  riprap  pJaced  in  repnir  of  Lock  No.  2;  new  lower  gales  placed  iu  Lock 
No.  3,  and  repairs  to  lotkH  4,  5,  aiul  6  of  tUo  movable  dams;  dredging  and  suae 
removal,  '90,  2240-2245.     Operation  aud  care  of  locks  aud  dams,  '90,  2246, 
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KAWAl^HA  RIVER,  GREAT,  HT.  VA.— OontiDued. 

Oper  fi  tloBS— Con  ti  naed. 

188(M91.  Exoayation  for  fonndatioDs;  528  cubic  yards  concrete  and  104  cubic  yards 
masonry  laid;  preparation  of  material  for  dam  at  Lock  and  Dam  No. 7;  4,500 
cubic  yards  masonry  laid  in  construction  of  Loclc  and  Dam  No.  8.  Operation 
and  repair  of  locks  and  dams,  *91,  2417-2425. 

1891-'92.  Locks  7  and  8  completed  (except  ^ates),  and  foundations  for  dams  7  and 
Sin  progress;  repairs  to  locks  4  and  5;  dredging  and  repairs  to  planty'92, 
2045, 2052.    Operation  and  care  of  locks  and  dams,  '92,  2062. 
Pliysical  Characteristics* 

Compressive  strength,  specific  gravity,  and  ratio  of  absorption  of  Great  Kanawha 
sandstones,  '89,  195i. 
Projects* 

By  Lieut.  Col.  Craightll,  1875,  for  improvement,  as  revised  by  Board  of  Engineers, 
from  mouth  to  Great  Falls,  97  miles,  to  secure  a  low-wnter  depth  of  from  6  to 
7  feet  by  a  combination  of  permanent  and  movable  dams  (see  Index,  Vol.  I, 
pp.263, 265);  omission  of  Lock  and  Dam  No.  1, '79,  550.  Recommendation  of 
Board  of  Engineers  of  1882,  '82,  828, 829. 

In  1886  locks  and  dams  Nos.  3, 4,  and  5  were  completed,  and  Look  and  Dam  No.  6, 
with  No.  2,  nearly  completed,  '86,  280. 

Amount  appropriated  for  permanent  improvement,  $1,929,500;  amount  required  to 
complete  project,  $1,670,000,  '86,  281. 

In  1889  the  amount  estimated  for  completion  was  reduced  to  $970,000,  '89,  1942. 

In  1892  Col.  Craighill  estimated  the  cost  of  completing  the  slack- water  improvement 
on  the  Great  Kanawha,  by  completion  of  locks  and  dams  7  and  8,  construction 
of  three  additional  locks  and  dams,  construction  of  lock  houses,  and  dredging, 
at  $1,305,700,  '92, 2043, 2056. 

Surveys* 

Mapb. 
'89, 1961. 


KANAHTHA  RIVEtt,  lilTTI^E,  HT*  TA*— Improvsmbmt  ov. 

(Continued  from  Vol.  II,  p.  253.) 

Appropriations. 

1876-'87 $146,175 

1888 26, 000, '88,  1793. 

1890 40, 000, '90,  2278. 

Total 211,175 

List  of  appropriations,  '92,  2114. 
doD  tracts 
1891.  T.  w!  Moore,  for  oak  timber,  at  a  total  of  $6,332,  '91,  2472.    Pattin,  Hall  &. 
Pattin,  for  ironwork,  at  a  total  of  $2,118,  '91,  2472.   G.  Kinsey  &  Co.,  for  iron- 
work, at  a  total  of  $684.95,  '91,  2472. 
EBirineers* 
Chief  of  Enoinekrs. 

Reports,  '88,  228;  '89.  266;  '90.  "240;  '91,  308;  '92,  295. 
Engineer  in  Charge. 
Maj.  D.  W.  Lock  wood,  1888-'-*.    Reports, '88,  1792;  '89,  1987;  '90,  2278;  '91, 
2471 ;  '92,  2114, 2117. 
Assistant. 
B.F.Thomas.    Reports, '88, 1793 ;  '89,1988;  '90,2279;  '91,2472;  '92,2115,2119. 

Operations* 

1887-88.  1,090  cubic  yards  dimension  and  backing  stone  auarried  and  delivered  at 
lock  site;  460  cubic  yards  cut  stone  and  230  cubic  yards  backing  placed  in  con- 
struction of  Lock  and  Duni  No.  5 ;  repairs  to  chute  at  Glcnville,  '88,  1794. 

1888-^89.  River  wall  of  lock  completed ;  construction  of  land  wall,  cofferdam,  and 
lock-keeper's  house  begun,  '89,  1987. 

1889-'90.  Lock-keeper's  house  and  entire  lock  masonry  completed ;  lock  floor  laid; 
238  cubic  yards  stone  cut;  2,392  cubic  yards  masonry  laid;  4,116  cubic  yards 
earth  excavated;  2,638  lluear  feet  piles  driven,  and  148  cubic  yards  concrete 
laid,  '90,  2278. 

1890-'91.  Framing  of  lock  gates  completed;  construction  of  dam  begun:  130  cubio 
yards  stone  cut,  550  cubic  yards  laid^  and  4,029  cubio  yards  qaarriea,  '91, 2473. 
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KANAHTHA  RITEB,  I.ITTI.E9  "W.  TA.— Continaed. 

Operatic  11  s—Oont  inn  ed . 
1891-^.  16,700  cnbio  yards  material  dredged  at  and  below  dam  site;  250  linear 
feet  crib  work  snnk  and  filled  in  construction  of  the  dam;  protection  crib, 
gnide  crib,  and  crib  work  for  protection  of  the  river  bank  bnilt;  look  gates, 
wickets,  and  maneuYcring  apparatus  put  in  place;  lock  floor  paved;  constrnc- 
tion  and  repair  of  plant,  '92,  2115.  Operation  and  repair  of  lock  and  dam, 
'92,  2118. 

Projects. 
The  project  of  1876  proposed  the  construction  of  a  lock  and  dam  near  Burning 
Springs,  so  as  to  extend  slack- water  navigation,  for  a  draft  of  4  feet,  a  dis- 
tance of  12  miles,  and  the  improvement  or  the  natural  channel  for  an  addi- 
tional distance  of  80  milos,  by  tne  removal  of  obstructions,  so  as  to  obtain  a 
channel  40  feet  wide  and  at  least  2  feet  deep  during  four  months  of  the  year; 
estimated  eost  of  lock  and  dam,  $62,000,  '75,  i,  741.  In  1878  the  dimensions  of 
the  lock  were  increased  and  the  cost  estimated  at  $84,200,  '78, 813;  '81,  1989; 
'82, 1958.  In  1883  the  estimate  was  increased  to  $135,672.47,  '83,  1573.  Of  the 
$129,800  appropriated  previous  to  1883,  $43,300  was  for  the  removal  of  obstr4xo- 
tions,  '83,  1574.  Increased  cost  of  work  due  to  the  small  ajipropriations,  '86^ 
1623.    In  1888  $51,800  was  estimated  for  completion,  '88,  1793. 


KASKASKTA  RIVER,  Il^Ii.— Improvement  of. 

Appropriations. 

1890 $6, 000, '91,  2118. 

1892 4, 500, '92, 1746. 

Total 10,500 

Commerce* 

Flour  trade,  '88,  1454. 
Engineers. 

Chief  of  Engineers. 

Reports,  '88,  195;  '91,  263;  '92,  252. 
Engineer  in  Charge. 

Maj.  A.  M.  Miller,  1886-'—.    Reports,  '88, 1453;  '91,  2118;  '92, 1745. 
Assistants. 
C.  D.  Lamh.    Report,  '88,  1456. 
R.  Klemm.    Report,  '92,  1746. 
Operations. 
1891-92.  Construction  of  quarters  and  preparation  of  plant ;  31,838  cubic  feet  of 
stone  dike  bnilt  at  Evansville  Shoal;  rock  removal  at  Kaskaskia  and  Nine 
Mile  Shoal,  '92,  1746. 
Obstructions. 

Bridges  crossing  the  Kaskaskia,  '88,  1455. 
Pliysical  Cliaracterislics* 

Description  of  the  river,  '88,  1453. 
Projects. 
By  Maj.  Miller,  1888,  for  improvement  of  the  Kaskaskia  from  New  Athens  to  its 
month,  giving  a  low- water  depth  of  3  feet  at  a  Mississippi  stage  of  6^-  feet,  by 
removal  of  two  rock-and-gravel  shoals,  at  an  estimated  cost  of  $6,000,  '88, 
1455, 1456.    Increased  to  $10,000  in  1892,  '92,  1746. 
Surveys. 
Survey  ordered  by  act  of  August  5,  1886.    Made,  1888,  under  direction  of  Maj. 
MiUer,  '88,  1455. 


KENNEBEC   RITEB  AT  BATH,  IVE.,  and  from   Angiista  to 
lower  end  of  PeriUns  Island.—lMPRovj&MKNT  or. 

(Continued  from  Vol.  II,  p.  87.) 

Appropriations* 

1870-^ $206,946.71 

1888 75, 000. 00, '89,  528. 

1890 50, 000. 00, '90,  443. 

1892 100,000.00/92,514. 

Total 431,945.71 

List  of  appropriations,  '92,  514. 
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KENNEBEC  RITER  AT  BATH,   MEm  and   from  Anffnsta  to 

lower  end  of  Perkins  Island— Coutinued. 

Commerce. 

Importance  of  the  riyer  as  a  water  communication  between  the  seaboard  and  the 

interior  of  the  State;  lumber,  granite,  and  ice  shipments,  '88,  415, 416. 
Shipping  and  freight,  '89,  529. 
Contracts.  • 

1889.  M.  J.  Wheeler,  for  stone,  at  99  cents  per  ton,  and  fascines,  at  85  cents  each, 
'89,  528. 

1890.  Jordan  &,  Carleton,  for  removal  of  old  bridge  piers,  at  a  total  cost  of  $2,423. 
1892.  Moore  &  Wright,  for  dredging,  at  17^  cents  per  cubic  yard,  '92,  515. 

Engineers. 
Chief  of  Engineers. 

Reports,  '8a  16,22;  '89,  25;  '90,  20;  '91,  26,33,424;  '92,  30,39. 
Engineers  in  Charge. 
Lieut.  Col.  J.  A.  Smith,  1888-'92.    Reports,  '88,  412,417;  '89,  527:  '90,  442:  '91, 

590,622. 
Lieut.  Col.  P.  C.  Hains,  1892-'—.    Report,  '92,  513, 544. 

A  8  8I8T  ANT. 

F.  8.  BuiTowes.    Reports,  '88,  421 ;  '92,  547. 
Operations. 

1888-'89.  4,542  tons  stone  and  359  fascines  delivered,  '89,  528. 

1889^*90.  24,735  tons  stone  and  6,600  fascines  placed  in  the  work,  '90,  442. 

1890-'91.  17,800  tons  stone  and  4,300  fascines  placed  in  the  work ;  64,696  cubic  yards 
material  dredged ;  removal  of  old  bridge  piers  begun,  '91,  591, 592, 593. 

1891-'92.  30,000  cubic  yards  sand  dredged,  '92,  513. 
Plans. 

By  Lieut.  Col.  Hains,  1892,  for  securing  a  5-foot  navigation  f^om  the  steamboat 
landing  at  Augusta  to  Waterville,  at  a  cost  of  $45,800:  also  for  lengthening 
the  lock  at  Augusta,  at  a  cost  of  $25,000,  making  the  total  estimated  cost  of  the 
improvement  $70,800,  '92,  547. 
Projects. 

By  Col.  Thorn,  1870  and  1878^  for  the  formation  of  a  channel  not  less  than  90  feci 
wide  and  from  11  to  12  feet  deep  at  mean  low  water  by  the  removal  of  rock, 
'70,  81 ;  '78, 197 ;  '79,  253;  '82, 67.  Project  completed  in  1883  by  the  expend i  • 
ture  of  $45,500,  '83,  62. 

By  Lieut.  Col.  Smith,  1888,  for  improvement  of  Kennebec  River  at  Bath,  and  from 
Augusta  to  lower  end  of  Perkins  Island,  by  removal  of  shoals  at  Beef  Rock, 
Hatchs  Rock,  and  South  Gardiner  by  means  of  wing  dams  and  training  wnlls: 
removal  of  rocks  in  harbor  at  Bath  and  at  Lovejoys  Narrows  by  blasting  and 
dredging  the  shoals  from  Augusta  to  Gardiner;  estimated  cost,  $410,500, '88, 
417 ;  '89,  527.  Increased  in  1892  to  $428,500,  '92,  514. 
Surveys* 

Ordered  by  act  of  August  5, 1886.  Made,  1888,  under  direction  of  Lieut.  Col.  Smith, 
'88,  412, 417. 

Survey  ordered  by  act  of  September  19, 1890.  Made,  1892,  under  direction  of  Lieut. 
Col.  Hains,  '92,  545. 

Maps. 
'90,  442. 


KENNEBUIVK  RITER,  ME.— iMPROVBBiBMT  or. 

(Continued  from  Vol.  JI,  p.  255.) 

jLppropriatious* 

182^'81 $65,175 

1890 20, 000, '90,  449, 

Total 85,175 

List  of  appropriations,  '88,  392. 
Eng^ineers. 

Chief  of  Enginkkrs. 

Reports,  '88, 19;  '89,  28, 32;  '90,  23, 26;  '91,  29;  '92,  85. 
Engineers  in  Charge. 

Lieut.Col.J.A.Smith,1881-'92.    Reports, '88, 392;  '89,537;  '90,449,471;  '91,60L 

Lieut.  Col.  P.  C.  Hains,  1892-'—.    Report,  '92,  524. 
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KENNEBIJIirK  RIVER,  HIE.— Oontinned. 

Operations. 

1887-'$8.  Kepairs  to  wooden  pier;  project  completed  and  no  further  work  contem- 
plated, '88,  392. 

1888-^90.  No  operation8/89,  537;  '90.  449. 

1890-'91.  Repairs  to  wharf  and  piers  in  progress^  *91,  601. 

1891-92.  Repairs  to  wharf  and  pf otection  of  base  of  east  jetty ;  construction  of 
jetty  at  Wading  Place,  '92,  525. 

Projects. 

By  Col.  Thorn,  1878,  for  dredging,  rock  excavation,  and  repairs  to  piers  and  wharves ; 

estimated  cost,  $6,000,  '78,  203;  '79,  260.    Project  completed  in  1882,  '82,  500; 

'87, 19. 
After  a  survey  in  1889,  Lieut.  Col.  Smith  estimated  $20,000  as  the  amount  necessary 

to  repair  the  piers  and  construct  one  small  jetty,  '90,  449, 474. 
Surveys. 
Ordered  by  act  of  August  11, 1888.    Made,  1889,  under  direction  of  Lieut.  Col. 

Smith,  '90,  449, 473. 


KElfOSHA  HARBOR,  UTIS.— Improvsiobnt  of. 

(Continued  from  Vol.  II,  p.  255.) 

Appropriations. 

1844-'87 $220,307.41 

1888 7, 500. 00, '88,  1866. 

1890 17, 500. 00, '90,  2361. 

1892 15, 000. 00, '92,  2208. 

Total 260,307.41 

List,  of  appropriations,  '92,  2208. 
Contracts. 

1888.  C.  H.  Starke,  for  dredging,  at  19  cents  per  cubic  yard,  '89,  2081. 

1889.  8.  O.  Dixon,  for  dredging,  at  17  cents  per  cubic  yard,  '90,  2360. 

1890.  H.  Cooper  and  George  Truman,  for  pier  extension,  at  $9,812,  '91,  2567. 
Enffineers. 

Chief  of  Engineers. 

Reports,  '88,  244;  '89,  283,286;  '90,  256;  '91,  326;  '92,  312. 
Engineers  in  Charge. 
Capt.  W.  L.  Marshall,  1884-'89.     Report,  '88,  1866. 

Maj.  C.  E.  L.  B.  Davis,  1889-'92.    Reports,  '89,  2079, 2301 ;  '90,  2360;  '91,  2565. 
Maj .  J.  F.  Gregory,  1892-'—.     Report,  '92,  2207. 
Operations. 
1887-^8.  49  piles  driven  along  channel  face  of  inner  section  of  south  pier,  and 

7,272  cubic  yards  sand  dredged  from  the  channel,  '88,  1866. 
1888-'89.  24,893  cubic  yards  material  dredged,  '90,  2360. 
1889--90.  5,248  cubic  yards  material  dredged,  '90,  2360.     . 
1890-'91.  20,918  cubic  yards  material  dredged ;  3  cribs  built  in  extension  of  south 

pier,  '91,  2566. 
1891-92.  Three  cribs  sunk,  filled,  and  decked,  extending  the  south  pier  150  feet ; 
8,640  cubic  yards  material  dredged,  '92,  2207. 
Plans.  » 

Maj.  Davis,  1888,  reports  that  there  exists  no  present  necessity  for  the  formation  of 
a  harbor  of  refuge  at  Kenosha  Harbor,  '89,  2105. 
Projects. 
From  1844  to  1879,  inclusive,  $194,307.41  had  been  appropriated  for  pier  extension, 

dredging,  and  repairs,  '80.  208. 
By  Maj.  Houston,  1879,  for  completion  of  Maj.  Wheeler's  project  of  1866  for  securing 
a  channel  of  12  feet  depth  and  navigable  width  by  pier  extension  and  dredg- 
ing, $67,000,  '79,  156;  '80,  1938. 
By  Maj.  Davis,  1889,  for  extension  of  north  pier  300  feet  and  south  pier  600  feet,  to 
prevent  the  formation  of  a  bar  at  the  harbor  entrance ;  estimated  cost,  $82,000, 
'89,  2080.      Making   the   total   estimated    cost  of  project  for  improvement 
$149,000,  '92,  2208. 
8arve}^s. 
Examination  for  harbor  of  refuge  ordered  by  act  of  August  11, 1888.    Made^  1888, 
under  direction  of  Mi^.  Davis,  '89,  2103. 
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KENT   U9LAIVD  IVABBOITS,  illD*— (See  Chbster  Bivjeb,  Md.) 


KEIVTUCKT  RIVER,  KT.— Impbovsment  of. 

(Continued  from  Vol.  II,  p.  266.) 

AppropriatiOBS* 

187d-'80 $1,141,495.74 

1888 180, 000. 00,  »88,  1771. 

1890 180, 000. 00, '90,  2263. 

1892 150, 000. 00, '92,  2085. 

Total 1,651,495.74 

List  of  appropriations,  '92,  2085. 
Contracts. 

1888.  Mason,  (}oooh  &  Hoge  Company,  for  furnishing  lock  stone,  at  $87,23iB,  '89, 
1972. 

1889.  G.  S.  Adams,  for  cement,  at  $1.21  per  barrel,  '89, 1973.  Clioate  &  Brawner, 
for  3  lock  houses,  at  $2,041  each,  '89,  1978. 

1890.  D.  K.  Sprinkle,  for  construction  of  2  dump  scows,  at  $1,750  each,  and  dredire- 
boat  hull,  at  $2,590,  '90.  2269. 

1891.  E.  W.  Fisher,  for  Portland  cement,  at  $2.68  per  barrel.  '91, 2450.  J.  B.  Speed 
Sl  Co.,  for  American  natural  cement,  at  $1.01  per  barrel,  '91,  2450. 

En^neers. 

Chief  of  Engineers. 
Reports,  '88,  226,  227;  '89,  263,  264;  '90,  237,  238;  '91,  305,  306;  '92,  291,  292. 

Engineer  in  Charge. 
Mai.  D.  W.  Lockwood,  1888-'—.    Reports,  '88,  1769,  1776;  '89,  1970,  1975:  '90, 
2261,  2266;  '91,  2449,  2455;  '92,  2083,  2091. 

Absistant 
R.  S.  Burnett.    Reports,  '88,  1772, 1777;  '89,  1973, 1978;   '90,  2264,  2269;   '91, 
2450,  2457;  '92,  2085,  2092. 
Operatious. 

1887^^88.  Crest,  upper  steps,  portions  of  guide  walte,  and  floors  of  passes  of  Beatty- 
viUe  Dam  removed ;  channel  100  feet  wide  and  350  feet  long  cut  througli  hij^h 
bar  below  the  chutes;  378  linear  feet  of  protection  wall  built  along  Proctor 
Bank  below  passes;  quarry  stripped  and  track  laid  for  stone  for  Lock  No.  7, 
'88,  1772-1774.    Operation  and  repair  of  looks  and  dams,  '88,  1775-1786. 

1888--'89.  Removal  of  guide  walls  of  Beattyville  Dam  coutinued;  protection  wall 
alon^  the  Proctor  Bank  raised  3  feet;  quarrying  stone  for  Lock  No.  7  bognn; 
repair  and  construction  of  plant,  '89, 1973, 1974.  Operation  and  repair  of  locks 
and  dams,  '89,  1975-1982. 

1889-'90.  Removal  of  enide  walls,  gates,  and  floors  of  Beattyville  Dam  continued; 
cofferdam  built;  Tower  wing  of  Beattyville  abutment  strengthened  by  crib- 
bing; 1,555  cubic  yards  dimension  stone  cut,  and  215  cubic  yards  special  stone 
prepared;  336  cubic  yards  backing  quarried,  '90,  2264,  2265.  Operation  and 
care  of  locks  and  dams:,  '90,  2266. 

1890-^91.  Dredge  built;  dredging  and  excavation  for  cofferdam;  excavation  for 
abutment,  and  construction  and  erection  of  plant  for  Lock  No.  6,  '91,  2450. 
37,000  cubic  yards  material  dredged,  '91,  2453.  Construction  of  Beattyville 
Dam  continued,  '91,  2454.    Operation  and  repair  of  locks  and  dams,  ^1,  2455. 

189r-92.  Lock  and  Dam  No.  6  completed;  Beattyville  Dam  extended  to  Proctor 
side  of  the  river;  2,947  cubic  yards  rock  blasted  and  removed,  and  852  cubic 
yards  of  sand  dredged,  '92,  2083,  2084.  Operation  and  repair  of  locks  and 
dams,  '92,  2091. 

Projects. 

By  Maj.  Merrill,  1879,  for  si aok- water  navigation  for  a  draft  of  6  feet  on  Ken- 
tucky River  from  mouth  to  Three  Forks,  a  distance  of  258  miles,  by  repairs  to 
old  locks  and  dams,  and  construction  of  twelve  new  locks  and  dams;  esti- 
mated cost,  $1,074,402,  '79, 1399;  '80, 1826. 

In  1883,  after  an  aggregate  appropriition  of  $550,000,  Capt.  Post  revised  the  esti- 
mate and  concluded  that  $2,471,639.26  was  required  to  complete  the  project, 
'83,1562. 

Plan  and  location  of  Lock  and  Dam  No.  6,  as  proposed  by  Maj.  Post,  approved  by 
Board  of  Engineers  of  1887,  '87,  1880.  The  Board  of  Engineers  of  1887  con- 
sidered that  the  chutes  at  the  Beattyville  movable  dam  do  not  meet  the  require- 
meute  of  navigation,  and  that  the  stone  lock  and  dam  originally  contemplated 
should  be  substituted  therefor,  '87, 1881, 1884. 
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KEWAUNEE  HARBOR,  WIS.— Improveheht  OV. 

(Continned  from  Vol.  II,  p.  268.) 

A  ppropriations* 

1881-'87 $45,000 

1888 10, 000, '88.  1849. 

1890 20, 000, '90,  2341. 

1892 30, 000, '92,  2188. 

Total 106,000 

List  of  appTOfMriAfeioQ%  '92,  2187. 
Contracts. 

1888.  Knapp  &  Gillen,  for  constmetioii  id  300  linear  feet  of  pile  pier,  at  a  total  of 

$7,968,  '89.  2057. 
1890.  J.  M.  Borgman,  for  pier  ezteDBion,  at  a  total  of  |8^a39>'91,  2642. 
Engineers. 
Chief  OF  Engineers. 

Reports, '88,  239;  '89,  278;  '90,  261;  '91,  322;  '92,  308. 
Engineers  in  Charge. 
Maj.  C.  £.  L.  B.  Davis,  188&-'92.    Reports,  '88, 1848 ;  '89, 2056 ;  '90, 2340;  '91. 2540. 
Maj.  J.  F.  Gregory,  1892-'—.    Report,  '92,  2187. 
Operations. 
1887-'88.  North  pile  pier  extended  200  feet  under  contract,  '88,  1848. 
1888-'89.  7,280  cable  yards  dredged  from  channel  between  the  piers  by  hired  labor ; 

100  linear  feet  of  south  pile  pier  completed  under  contract,  '89,  2056. 
188^'90.  200  linear  feet  of  south  pile  pier  built  under  contract;  13  cords  stone 

deposited  in  breach  protection  by  hired  labor,  '90,  2340. 
1890-'91.  77,790  cubic  yards  material  dredged;  oonstrnction  of  pile-pier  work 

begun,  '91,  2541. 
1891-^92.  North  pier  extended  250  feet  and  south  pier  50  feet,  '92,  2187. 
Private  and  Corporate  Work. 
Total  appropriations  by  local  authorities  in  aid  of  improYcment,  '89,  2066. 
5,231  cubic  yards  material  dredged  firom  inner  harbor  by  city  of  Kewaunee  and 
private  parties,  '89,  2056. 
Projects. 
By  Maj.  Robert,  1881,  for  construction  of  two  parallel  pile  and  crib  piers,  1,650  feet 
long  each  and  200  feet  apart,  extending  from  the  shore  line  to  the  18-foot  curve, 
and  located  at  the  point  where  the  Kewaunee  River  first  approaches  the  lake 
and  turns  to  the  north ;  also  dredging  in  the  channel  between  the  piers  and 
interior  basin;  estimated  cost,  $200^000^  '81, 2083, 2064;  '91.  2541 ;  '92,  2187. 
Surveys. 
Maps. 
'88,1848. 


KETPOBT  HABBOB,  If.  JT.— Improvbmbnt  ov. 

(Continued  from  Vol.  U,  p.  259.) 

Appropriations. 

1^ $30,475 

1892 5, 000, '92,  890. 

Total 35,475 

€oninieree. 

Increase  in  commerce  consequent  upon  improvement,  '88;  662. 
Engineers. 
Chief  of  Engineers. 

Reports,  '88,  73;  '89,  93;  '90,  83;  '91, 104;  '92, 106. 
Engineers  in  Charge. 
Capt.  G.  McC.  Derby,  1886-'89.    Report^  '88,  662. 

Capt.  T.  L.  Casey,  1889-'—.    Reports,  '89,  839 ;  '90,  863;  '91, 1001 ;  '92,  889. 
Operations. 

1887-'90.  No  operations,  '88,  662;  '89,  840;  '90,  863;  '91, 1002;  '92,  889. 
Physical  €liaracteriscics. 
Description  of  the  harbor,  '88,  662. 

Projects. 

By  Lieut.  Col.  Newton,  1873,  for  improvement  of  harbor  by  excavation  of  a  channel 
4,700  feet  in  length,  200  feet  in  width,  and  having  a  mean  low-water  depth  of 
8  feet;  estimated  cost,  $30,475,  '73,  942.  Revised  as  to  cost  in  1884  to  $£),475. 
^84,  759;  '87,  776;  '91, 1002. 
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KET   ITEST   HARBOR,   IVORTHITEST   ENTRANCE,  FI^A*— 

IMPROVBMKNT  OF. 

(Continued  from  Vol.  II,  p.  269.) 

Appropriations* 

1882-'87 $27,500 

1888 25,000, '88,  1093. 

1890 40,000,  »90,  1580. 

1892 75,000, '92,  1376. 

Total 167,500 

€oinmerce. 

Advantages  that  woald  follow  the  deepening  of  Northwest  Bar,  *89, 1336. 
Contracts. 
B.  6.  RoBB,  for  stone,  at  $1.90  per  cubic  yard,  '91, 1641. 

Eng^ineers. 

Chief  of  Enginkeks. 

Reports, '88,  146;  '89,168,1328;  '90, 150,1582;  '91, 188;  '92,  186. 
Board  of  Engineers. 
Convened  at  St.  Augnstine,  January  31, 1889,  to  examine  and  report  upon  Capt. 
Black's  plan  for  improvement  of  Key  West  Harbor.    Report, '89,  1329;  '90, 
1581, 1583.    (Col.  Abbot,  Lieut.  Col.  Hains,  and  Capt.  Bixby.) 
Engineers  in  Charge. 
Capt.  W.  M.  Black,  1886-'92.    Reports,  '88, 1092;  '89, 1324, 1333;  '90, 1578;  '91, 

1640. 
Maj.  j!  C.  Mallery,  1892-'—.    Report,  '92, 1374. 
Assistant 
J.  W.  Saokett.    Reports,  '89,  1326, 1333;  '90, 1594. 
Operations. 
1887-'88.  No  operations  for  lack  of  fhnds,  '88,  1092. 
1888-'90.  No  operations,  '89,  1325:  '90,  1580. 
•1890^'91.  1,160  cubic  yards  stone  deposited  in  jetty,  '91, 1641. 
1891-^92.  26,822  cubic  yards  stone  deposited  in  the  Jetty,  '92,  1375. 
Physical  Characteristics. 
Description  of  Florida  Keys,  '88, 1092;  '89,  1324. 
Current  observations,  '89,  1333;  '90,  1594. 
Projects. 
By  Capt.  Damrell,  1882,  for  improvement  of  Northwest  Channel  by  excavation  of  a 
cut  300  feet  wide  at  top  and  17  feet  deep  at  mean  low  water;  estimated  cost, 
$140,000,  '82,  1314.    Channel  60  feet  wide  and  15  feet  deep  formed  in  1883-'84, 
'84,1167;  '87,1221. 
By  Capt.  Black,  1887,  for  the  formation  and  maintenance  of  a  channel  across  the 
bar,  17  feet  deep  at  mean  low  water,  by  means  of  a  dike  along  its  western 
side,  with  rock  removal  and  dredging;  estimated  cost,  $608,000,  '88, 1093. 
By  Board  of  Engineers,  1890,  for  construction  of  a  stone  Jetty  along  the  submerged 
rtfsf  on  the  northeast  side  of  the  Northwest  Passage  near  its  northerly  end,  the 
jetty  to  be  raised  approximately  to  the  level  of  mean  low  water;  estimated 
cost,  $500,000,  '90,  1587;  '92, 1375. 
Surveys. 
Maps. 
'92,  Atlas,  66,  67. 


KINGSTON  HARBOR,  MASS.— Subyst  or. 

Appropriations. 

1892 $10,000 

Commerce. 

Commercial  interests  involved,  '91,  686. 
Enii^ineers. 
Chief  of  Engineers. 

Report,  '91,  47. 
Engineer  in  Charge. 

Lieut.  Col.  S.  M.  Mansfield,  1891.    Report,  '91, 680i 
Assistant 

T.  T.  Hunter  Harwood.    Report,  '91,  688, 
Physical  Characteristics. 
Description  of  the  locality,  '91,  685. 
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KIIfOSTON  HARBOR,  MASS.— Continued. 

Plans* 

By  Lieut.  Col.  ManBfield,  1891,  for  excavation  of  a  channel  6  feet  deep  at  mean  low 
water  and  100  feet  wide  up  to  the  Cordage  Company's  Wharf  in  North  Plymouth ; 
estimated  cost,  $10,000,  '91,  687. 
Surveys. 
Surrey  ordered  by  act  of  September  19,  1890.    Made,  1891,  under  direction  of 

Lieut.  Col.  Mansfield,  '91,  687. 
Maps. 
'91,688. 


KLAlflATH  RIVER,  CAI^.— Examination  of. 

Enfplneers. 

Chief  of  Engineers. 

Report,  '89,  352. 
Engineer  in  Charge. 
MaJ.  W.  H.  Heuer,  1888.    Report,  '89,  2496. 
Physical  Characteristics. 

Description  of  the  locality,  '89,  2495. 
Plans. 
In  1888  Maj.  Heuer  considered  that  the  commerce  to  be  benefited  was  not  commensu- 
rate with  the  cost  of  the  improvement,  '89,  2497. 
Snrvejrs. 
Examination  ordered  by  act  of  August  11, 1888.    Made,  1888,  under  direction  of 
Maj.  Heuer, '89,  2495. 


liAKE  GHAmPIiAIN,  TT.— (See  Gordons  Landing,  Brbakwatbb.) 


liAKE    GHAinPIiAny.—lMPROvEMENT  of  channel  between  North  and 

South  Hero  islands. 

(Continued  ftom  Vol.  II,  p.  262.) 

Appropriations. 

1836 $31,000 

1888 10, 000, '89,  2445. 

Total 41,000 

Engrincci^* 

Chief  of  Engineers. 

Reports, '88,  287;  '89,  340;  '90.  307. 
Engineer  in  Charge. 
Maj.  M.  B.  Adams,  1887-'—.     Reports,  '89,  2444;  '90,  287a 
Operations. 
1887-^89.  No  operations,  '88,  287;  '89,  2444. 
1889-'90.  17,326  cubic  yards  material  dredged,  '90,  2877. 
Projects. 
By  Maj.  Gillespie,  to  widen  the  existing  channel  to  250  feet  by  drediring;  estimated 

cost,  $8,000,  '82,  718. 719. 
By  M%j.  Adams,  1886.  for  the  formation  of  a  dredged  channel  150  feet  wide  and  10 
feet  deep ;  estimated  cost,  $14,300,  '87,  2413. 


liAKE  GHAlVPIiAIBT,  1¥.  T.  A1¥D  TT.— Improvement  of  narrows, 

(Continued  from  Vol.  II,  p.  261.) 

Appropriations. 

1886 $30,000 

1888 15,000,  '88,2103. 

1892 18,500,  '92,2615. 

Total 63,500 
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liAKE  CHAlUPLATIf,  N.  T.  AND  TT.— Continued. 

Eiifirineers. 

Chief  of  Enginkers. 

Report8/88,  289;  '89,343;  '90,  309;  '91,  387;  '92,  365. 
Engineer  in  Charge. 
Maj.  M.  B.  AdamB,  1887-'—.     Reports,  '88,  2102;  '89,  2452;  '90,  2883;  '91.  2937; 
'92.  2614. 
Operations* 
1887-^88.  Dredjs^ng  under  contract  continued,  '88,  2102. 
1888~'89.  Dredging  continued,  '89,  2453. 
1889-'90.  Dredging  continued,  '90, 2883. 
1890-'92.  No  operations,  '91,  2937;  '92.  2615. 
Projects. 
By  Lient.  Col.  Robert,  1885,  for  the  formation  of  a  channel  150  feet  wide  and  12  feet 
deep  from  the  Elbow  to  Whitehall  by  dredging  and  rock  removal,  at  an  esti- 
mated cost  of  $30,000,  '85.  2312,  2313.    Also  the  formation,  by  dredging,  of  a 
channel  200  feet  wide  and  12  feet  deep  from  Four  Channels  to  Bensons  Land- 
ing, at  an  estimated  cost  of  $50,000,  '85,  2315, 2318;  '91,  2937;  '92,  2614. 


liAKE  GEORGE,  N.  ¥•— Examination  of. 

Enicineers. 

Chief  of  Engineers. 

Report,  '89.  343. 
Engineer  in  Charge. 
Maj .  M.  B.  Adams,  1888.    Report,  '89,  2454. 
Plans. 
In  1888  Maj.  Adams  did  not  consider  the  locality  worthy  of  improvement  by  the 
General  Government,  '89,  2455. 
SnnreFS. 
Examination  ordered  by  act  of  August  11,  1888.    Made,  1888,  under  direction  of 
Maj.  Adams, '89,  2454. 


liAKE  PEPIN,  miSSISSIPPI  RITEB.— Harbor  of  refugb  in. 

(Continued  from  Vol.  II,  p.  263.) 

Appropriations* 

18fe-'87 $60,000 

En^neers. 

Chief  of  Engineers. 

Reports, '88,  199,200;  '89,  234;  '90,  209. 
Engineer  in  Charge. 

Maj.  A.  Mackenzie,  1881-'—.    Reports,  '88,  1529, 1532;  '89,  1777;  '90,  2072. 
Assistant. 

W.  A.  Tliompson.    Report,  '88,  1535. 
Operations. 
1887-88.  512  linear  feet  crib  work  sunk  in  extension  of  breakwater,  '88,  1531. 
1888-'89.  Repairs  and  reconstruction  of  breakwater,  '89,  1777. 
1889-'90.  Riprap  placed  at  crib  foundations,  '90,  2074. 

Projects. 

By  Maj.  Mackenzie,  1882,  for  the  formation  of  harbors  of  refuge  at  Lake  City,  Minn., 
and  Stockholm,  Wis.,  bv  the  extension  from  the  shore  of  a  breakwater  at  each 
locality  1,000  feet  long;  estimated  cost,  $228,000,  '82,  1796;  '83,  237. 
Surveys. 
Maps. 
'90.  2074. 


liAKE   PONTCMARTRAIlVy   IiA«— Examination  of  shoals  at  Middle 

Ground. 

Engineers. 

Chief  op  Engineers.' 

Report,  »91,  221, 1839. 
Enoinber  in  Charge. 

Capt.  W.  L.  Fisk,  1890.    Report,  '91,  1839, 

8648 15 
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liAKE  POlVTGHARTRAlIir,  I.A.--Continued. 

Plans. 

lu  1890  Capt.  Fisk  did  not  consider  the  locality  worthy  of  improvement,  '91,  1839. 
Surveys. 
Examination  ordered  by  act  of  September  19,  1890.    Made,  1890,  nnder  direction 
of  Capt.  Fisk,  '91, 1839. 


liARCHmOlVT  HARBOR,  If*  T.— Improvement  of. 

Appropriations* 

1890 $5, 000, '91,  801. 

Contracts. 

1890.  J.  A.  Bouker,  for  delivering  and  placing  riprap  gneiss,  at  $1.07  per  ton,  *91, 801. 
Eni^ineers. 
Chief  of  Engineers. 

Reports,  '89,  71;  '90,  63;  '91,  74;  '92,  78. 
Engineer  in  Charge. 

Col.  D.  C.  Houston,  1888-'—.    Reports,  '90,  675;  '91,  800;  '92,  704. 
Assistants. 
Lieut.  J.  C.  Sandford.    Report,  '90,  676. 
H.  N.  Babcook.    Report,  '90,  678. 
Operations. 
1890-'91.  4,119  tons  of  riprap  delivered,  completing  74  linear  feet  of  Umbrella  break- 
water, and  64  linear  feet  of  Huron  breakwater,  '91,  801. 
1891-'92.  No  operations,  '92,  706. 
Pliysical  €iiaracteristics« 
Description  of  the  locality,  '90,  676;  '91,  800. 

Plans. 

By  Col.  Houston,  1889,  for  improvement  of  the  anchorage  area  of  the  harbor  by 
removal  of  Umbrella  and  Huron  rocks  to  15  feet  mean  low  water ;  estimated 
cost,  $126,600,  '90,  678. 
Projects* 
By  Col.  Houston.  1890,  for  improvement  of  the  harbor  entrance  by  construction  of 
two  riprap  oreakwaters  extending  from  Umbrella  and  Huron  rocks  to  the 
nearest  shore;  estimated  cost,  $105,000, '91,  800;  '92,  705. 
Surveys. 
Ordered  by  act  of  August  U,  1888.    Made,  1889,  under  direction  of  GoL  Houston, 
'90.  677. 


liA  TRAPPE  RITEB,  HTB.— Examination  of. 

Appropriations. 

1892 $2,500 

Enf^ineers. 

Chief  of  Engineers. 

Reports, '89,  112;  '91,  132. 
Engineer  in  Charge. 

W.  F.  Smith,  U.  S.  agent,  1888.    Reports,  '89,  920 ;  '91, 1215. 

A.  Stierle.     Reports,  '89,  920;  '91,  1215, 1217. 
Piiysical  €liaracteristics. 

Description  of  the  locality,  '89,  921 ;  '91,  1215. 
Plans. 

In  1889  Mr. W.F.Smith  estimated  the  cost  of  dredging  the  desired  channel  at 

$13,000.  '89,  921. 
By  Mr.  VV.  F.  Smith,  1891,  for  improvement  of  the  river  by  excavation  of  a  channel 

11  feet  deep  at  moan  low  water  and  150  feet  wide  across  the  bar  at  the  month, 

and  enlargement  of  the  present  low- water  channel  of  the  river  to  75  feet 

width  and  8  feet  depth  from  the  mouth  to  Trappe  Landing;  estimated  cost, 

$7,250,  '91, 1217.      . 
Surveys. 
Examination  ordered  by  act  of  August  11, 1888.    Made,  1889.  nnder  direction  of  Mr. 

W.  F.  Smith,  '89,  920.    Survey  made,  1891,  under  direction  of  Mr.  W.  F.  Smith, 

'91, 1216. 
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liEAF  RIYEB,  J!IiS8«— lMPR0VK2d£MT  of. 

Appropriations. 

1^ $5, 000, '91,  1793. 

1892 5,000/92,  1458. 

Total 10,000 

Gommerce. 

Commerce  to  be  affected  by  improvement,  '89, 1463. 
EngrAneers. 

Chisf  of  Engineebs. 

Reports,  '89,  1462;  '91,  218;  '92,  211. 
Engineer  in  Charge. 
Maj.  A.  N.  DamreU,  1888-^—.    Reports,  '89, 1462;  '91, 1792 ;  '92,  1458. 
Operations. 
1891-92.  1,505  Buags,  stamps,  and  logs  removed  from  the  channel,  and  2,156  over- 
hanging trees  cleared  orom  the  banks,  '92,  1458. 
Projects* 
By  Maj.  DamreU,  1889,  for  improvement  of  the  river  ft'om  its  mouth  to  the  month 
of  Bowie  Creek  by  removal  of  snags,  lo^s,  overhanging  trees,  and  similar 
obstructions,  giving  a  high-water  navigation  for  five  months  of  the  year,  at 
an  estimated  cost  of  $25,000,  '89,  1462;  '92,  1458. 
Surveys. 
Examination  ordered  by  act  of  August  11, 1888.    Made,  1889,  under  direction  of 
M^.  DamreU/89,  1462. 


I.EWIS  AlVB  GliARKE   RIVER,  OREO.— Survbt  OF. 

EniniDeers. 

Chief  of  Engineers. 

Report,  '91,  421. 
Engineer  in  Charge. 
Maj.  T.  H.  Handbury,  1890.    Report,  '91,  3383, 3384. 
Pliysical  €liaraeteristics. 

Description  of  the  locality,  '91,  3383. 
Plans. 
By  Maj.  Handbury,  1891,  for  removal  of  sand  bars,  snags,  and  logs,  at  an  estimated 
cost  of  $1,200,  '91,  3385. 
Surveys- 
Survey  ordered  by  act  of  September  19, 1890.    Made,  1891,  under  direction  of  M^j. 
Handbury,  '91,  3385. 


liEWESy  DEL.— Construction  of  pier  nkab. 

(Continued  from  Vol.  11^  p.  266.) 

A  ppro  priations. 

1870-^89 $368,500 

1890 10, 000, '90,  889. 

Total 378,500 

Engineers. 

Chief  of  Engineers. 

Reports,  '88,  81;  '89,  99;  '90,  89. 
Engineers  in  Charge. 
Lieut.  Col.  H.  M.  Robert,  1888-'90.    Reports,  '88,  705;  '89,  869. 
Maj .  C.  W.  Raymond,  1890-'—.    Report,  '90,  888. 
Operations. 
.1887-'89.  No  operations;  last  appropriation  made  in  1882,  '88,  705:  '89,  869. 
1889-'90,  Minor  repairs  made  to  pier,  '90,  888. 
Projects. 
By  Lieut.  Col. Robert,  1889,  for  repairing  a  100- foot  breach  in  the  pier;  estimated 
cost,  $10,000,  '90,  888. 
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liEXIBTOTON  HARBOR,  HUGH*— Examinatiok  of. 

Eni^lneers. 

Chief  of  Enginrbrs. 

Report,  '89,  819. 
Engineer  in  Charge. 
Col.  O.  M.  Poe,  1888.    Report,  '89,  2281. 
Plans. 

In  1888  Col.  Poe  did  not  coDsider  the  harbor  worthy  of  improTenuent,  '89,  2282, 
Sarve^s. 
Examination  ordered  by  act  of  August  11, 1888.    Made»  1888,  under  direction  of 
CoL  Poe,  '89,  2281. 


IjBXTIVOTOfly  mO.^Seo  Missouri  Bivbr  bbtwker  mouth  and  Sioux  Gitt.) 


lilCKINO  RIVESR,  KT«— Improvement  ov* 

(Continued  from  Vol.  II,  p.  267.) 

Appropriations* 

1888 $8,000, '89,  1983. 

1890 3, 000, '90,  2278. 

Total 6,000 

Enifineers. 

Chief  of  Engineers. 

Reports, '88,  227;  '89,  264;  '90,  238;  '91,  806;  '92,  292. 
Engineer  in  Charge.  * 

Maj.  D.  W.  Lockwood,  188»-'— .    Reports,  '89, 1983 ;  '90, 2273 ;  '91, 2462 ;  '92, 2097. 
Ass  I  stant 
B.  F.  Thomas.    Reports,  '90,  2274 ;  '91,  2462. 
Operations. 
1887-'88.  No  operations,  '88,  227. 

1888-^89.  133  snags  removed  from  channel  and  25  trees  from  the  banks,  '89,  1983. 
1889-'90.  236  trees,  430  snags,  324  stumps,  4,679  cubic  yards  solid  rock,  and  4,172 

cubic  yards  loose  rock  removed,  '90,  2273. 
1890-'91.  5,875  cubic  yards  solid  and  2,145  cubic  yards  loose  rock  and  80  snogs 

removed  from  the  channel,  '91,  2462. 
1891-'92.  911  snags,  trees,  and  stamps,  798  cubic  yards  loom  rook^  and  2,001  cubic 
yards  solid  rock  removed,  '92.  2097. 
Projects. 
By  Mi^.  Post,  1887,  for  an  improvement  extending  from  Farmers  to  West  Liberty 
by  removal  of  snags  and  similar  obstructions;  estimated  cost,  $17,680,  '87, 
1903. 


lilNCHCSTER  RIVER,  MD.— Examination  of. 

Enii^ineers. 

Chief  .of  Engineers. 

Report,  '91,  131,  1202. 
Engineer  in  Charge. 

Mr.  W.  F.  Smith,  U.  S.  agent,  1891.    Report,  '91,  1203. 

A  g  a  I  ST  A  NT 

A.  Stierle.    Report,  '91,  1203. 
Pliysical  Ciiaracteristics. 

J)escription  of  the  locality,  '91,  1203. 
Plans* 
In  1891  Mr.  W.  F.  Smith  did  not  consider  the  locality  worthy  of  improyementy  '91, 
1203. 
Surveys. 
Examination  ordered  by  act  of  September  19, 1890.    Made,  1890,  under  direction  of 
Mr.  W.  F.  Smith,  '91,  1203. 
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i\K  RIVISB,  OR£G.— Examination  of. 

(Continued  from  Vol.  II,  p.  269.) 

Chief  of  Engixerrs. 

Report,  '88,  904. 
Engineer  in  Charge. 
Capt.  C.  F.  Powell,  1887.    Report,  '88,  2179. 
Physical  Characteristics. 

Description  of  the  locality,  '88,  2179. 
Plans. 

In  1887  Capt.  Powell  reported  the  river  as  unworthy  of  improvement,  '88,  2179. 
Surveys. 
Examination  ordered  by  act  of  August  5, 1886.    Made,  1887,  under  direction  of 
Capt  Powell,  '88, 2179. 


LITTLE  EGO  HABBOB  BAT  AND  IMLET,  incladinff  Oreat 
Bay,  IV.  jr.— Examination  fob  harbor  of  rbfuob. 

Engrincci^* 

Chief  of  Engineers. 

Report,  '91, 118. 
Engineer  in  Charge. 
Maj.  C.  W.  Raymond,  1890.    Report,  '91, 1095. 
Physical  €liaracteristics« 

Description  of  the  locality,  '91,  1095. 
Plans. 
In  1890  MaJ.  Raymond  did  not  consider  the  locality  worthy  of  improvement  as  * 
harbor  of  refuge,  '91,  1096. 
Surveys. 
Examination  ordered  by  act  of  September  19, 1890.    Made,  1890,  under  direction  of 
Mi^.  Raymond,  '91, 1096. 


LITTLE  HABBOB  AT  POBTSISOUTH,  IV.  H.— iMPBOYXMBirr  OF. 

(Continued  from  Vol.  II,  p.  269.) 

Appropriations. 

1886-'87.... $10,000 

1888 20, 000,  '88,  398. 

1890 40, 000, '90,  454. 

1892 30, 000, '92,  532, 

Total 100,000 

Commerce. 

List  of  vessels  wrecked  near  Little  Harbor  between  1879  and  1889,  '89,  546. 
Contracts. 
1888.  New  England  Dredging  Company,  for  dredging,  at  28  cents  per  cubic  yard, 

'89,  545. 
1890.  T.  A.  Rowe,  for  stone  delivered  in  breakwater,  at  69  cents  per  ton,  and  for 

construction  of  beacon,  at  $450,  '91,  609. 
1898.  G.  W.  Andrews,  for  breakwater  construction  stone,  at  $1.11  per  ton,  *92,  533. 
Engineers. 
Chief  of  Engineers. 

Reports,  '88,  21;  '89,  30;  '90,  26;  '91,  31;  '92,  38. 
Engineers  in  Charge. 
Lieut.  Col.  J.  A.  Smith,  188&-'92.    Reports,  '88,  397;  '89,  543;  '90,  454;  '91, 608. 
Lieut.  Col.  P.  C.  Hains,  1892-'—.    Report,  '92,  531. 
Operations. 
1887-'88.  36,021  cubic  yards  material  dredged  from  cut,  '88,  398. 
1888-'89.  37,479  cubic  yards  material  dredged,  '89,  544. 
1889-'90.  27,000  cubic  yards  material  dredged,  '90,  454. 

1890-'91.  Beacon  built,  and  4,543  tons  of  stone  placed  in  the  breakwater,  '91,  609. 
1891-'92.  13,502  tons  stone  placed  in  the  breakwater,  '92,  532. 
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LTTTIiG  HARBOR  AT  PORTSmOUTH,  1¥.  II.— Continued. 

Projects. 

By  Col.  Thorn,  1882,  for  dredging  a  channel  of  entrance  to  the  inner  harbor  9  feet 
deep  at  mean  low  water  and  100  feet  wide,  widening  the  anchorage  basin  to 
300  feet  for  a  distance  of  700  feet,  and  giving  additional  protection  by  a  small 
breakwater  on  the  ledge  at  Jerry  Point;  estimated  cost, ^33,000,  '82,  507;  '85, 
481;  '86,60;  '87,468. 

Project  enlarged  by  Lieut.  Col.  Smith  in  1888,  to  provide  for  two  small  break- 
waters at  the  month  of  the  harbor,  and  for  dredging  the  channel  and  anchorage 
basin  to  a  depth  of  12  feet  at  low  water;  estimated  cost,  $235,000.  '88,  S97: 
'89,30,543,544;  '92,531. 


IiITTI.E  PIGEON  RIT£R,  TEIVN.— Examination  W. 

En^neers. 

Chief  of  Enginekrs. 

Report,  '91,  285, 2287. 
Engineer  in  Charge. 

Lieut.  Col.  J.  W.  Barlow,  1891.    Report,  '91,  2287. 
Physical  Characteristics. 
Description  of  the  locality,  '91,  2287. 

Plans. 

In  1891  Lient.  Col.  Barlow  did  not  consider  the  locality  worthy  of  improvement, 
'91,2288. 
Surveys. 
Examination  ordered  by  act  of  September  19^  1890.    Made,  1891,  under  direction 
of  Lieut.  Col.  Barlow,  '91,  2288. 


lilTTIiE  RITER,  LA.~Improvement  of. 

(Continued  from  Vol.  11,  p.  271.) 

Appropriations. 

1888 $2,500, '89,  160L 

Eninlneers. 

Chief  of  Engineers. 

Reports,  '88,  179;  '89,  210;  '90,  189. 
Engineer  in  Charge. 
Capt.  J.  H.  Willard,  1887-^—.    Reports,  '89, 1600;  '90,  1881. 
Operations. 
1887-89.  2,645  logs  and  snags  removed  from  the  channel,  and  4,300  trees  and  stumps 

removed  from  the  banks,  '89,  1601. 
1889-'90.  120  snags  removed  from  the  channel  and  515  trees  from  the  banks,  com- 
pleting the  projected  improvement,  '90,  1881, 1882. 
Projects. 
By  Capt.  Willard,  1887,  for  clearing  the   river  of  obstructions  from  Catahonla 
Lake  to  Trinity,  a  distance  of  about  25  miles;  estimated  cost,  $2,500,  '87,  1499; 
'89,  IbOO.    Completed  in  1890,  '90,  1881. 


lilTTIiE  RITER,  MO.,  from  Homersville  to  its  Junction  wltb 

tlie  Saint  Francis.— Improvement  ov. 

(Continued  from  Vol.  II,  p.  272.) 

Appropriations. 

1888 $5, 000, '88,  191. 

1890 8,000, '90,  1957. 

Total 8,000 

Enirineers. 

Chief  of  Enginkers. 

Reports, '88,  1^1;  '89,  225;  '90,  202;  '91,  256;  '92,  247. 
Engine KR  in  Charge. 

Capt.  H.  S.  Taber,  1887-'—.    Reports,  '89,  1668;  '90,  1956;  '91,  2064;  '92, 1690. 
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lilTTIiE  RiTER,  MO.,  from  Homersville  to  its  Junction  witii 

the  Saint  Francis—Coutinued. 

Operations. 

1887-'89.  No  operations,  '88, 191;  '89,  1669. 

1889-^90.  Snagging  operations  began,  *90, 1956. 

1890-^1.  109  snags  removed  from  the  channel,  25  onbic  yards  of  earth  excaTated, 
161  trees  cleared  from  the  banks,  and  a  dam  300  feet  long  boilt  across  chnte, 
'91,  2064. 

1891-'92.  96  snags  and  8  drift  piles  removed  from  the  channel,  and  1,087  overhang- 
ing trees  cleared  from  the  banks,  '92, 1697. 
Projects. 

By  Capt.  Taber,  1887,  for  an  eight-months  navigation  from  the  month  to  Homers- 
yiUe  by  dam  constraction  closing  cnt-off,  and  removal  of  snags  and  similar 
obstmctions,  at  an  estimated  cost  of  $8,000.  '87, 1549;  '88,  191.  Increased  in 
1892  to  $11,000,  '92, 1697. 


lilTTIifi  SAIiEm  CRBEK,  N.  1.— Examination  ov. 

En^neers. 

Chdef  of  Engikkers. 

Report,  '89, 102. 
EnCfINekr  in  Charge. 

Lient.  Col.  H.  M.  Robert,  1888.    Report,  '89,  876. 
Assistant. 
I  J,  Y.  Schermerhom.    Report,  '89, 877. 
Physical  Ciiaracteristics* 

Description  of  the  locality,  '89,  877. 
Plans. 
In  1888  Lieut.  Col.  Robert  did  not  consider  the  creek  worthy  of  Improvement, 
'89,  877. 
Surveys. 
Examination  ordered  by  act  of  August  11, 1888.    Made,  1888,  under  direction  of 
Lieut.  CoL  Robert,  '89,  877. 


lilTTIiE  80BUS  HARBOR,  HT.  T*— (See  Sodus  Harbor  (Little),  N.  T.) 


I^ITTIiE  TENNESSEE  RIVER,  TENIV.— Improvement  ov. 

(Continued  frcHU  Vol.  II,  p.  272.) 

Appropriations. 

1882 $5,000 

Engineers* 

Chief  of  Engineers. 

Report,  »88,  209. 
Engineer  in  Charge. 
Lieut.  Col.  J.  W.  Barlow,  1886-'—.    Report,  •88»  1604. 
Operations. 

1887-'88.  No  operations,  '88.  1604. 
Pliysical  Cliaracteristics. 

Description  of  stream,  '88,  1604. 
Projects. 
By  MaJ.  King,  1882,  for  improvement  from  its  month  to  the  month  of  the  Tellico 
River,  about  13  miles,  by  removal  of  snags,  logs,  bowlders,  and  similar  obstruc- 
tions, and  construction  of  stone  wing  dams,  securing  a  channel  40  feet  wide 
and  2  feet  deep;  estimated  cost,  $23,724,  '82,  1868,  1869. 
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IiO€KirOODS  F01.lv  KIVEK,  N.  €•— Impbovemxnt  07. 

(Continued  from  Vol.  II,  p.  278.) 

Ap  propriations. 

1890 $5,000,  '91,  1403. 

1892 3,000,  '92,  1179. 

Total 8,000 

Contracts. 

1891.  Atlas  Dredging  Company,  for  dredging,  at  20  cents  per  cubic  yard,  '91,  1404. 
Engineers. 

Chief  of  £nqinekrs. 

Reports, '91,  167;  '92,  167. 
Engineers  in  Charge. 

Capt.  W.  H.  Bixby,  1887-'92.    Report,  '91, 1402. 

MaJ.  W.  S.  Stanton,  1892-'—.    Report,  '92,  1177. 

A  ciaf  ST  ANT 

£.  D.  Thompson.    Report,  '92,  1179. 
Operations. 

1891-'92.  20,777  cubic  yards  material  dredged,  '92,  1178. 
Physical  Ciftaracteristics. 

Description  of  the  locality,  '92,  1177. 
Projects. 
By  Cajpt.  Bixby,  1887,  for  the  excavation  of  a  6-foot  low-water  channel  100  feet 
wide  from  the  month  to  the  head  of  navigation  at  Lockwoods  Folly  Bridge, 
a  distance  of  25  miles;  estimated  cost,  $40,000,  '87,  1101;  '91, 1402. 
Surveys. 
Maps. 
'92,  Atlas,  37, 38. 


liOUISA  FORK  OF  SANDT  RITEB,  TA.— (See  Bia  8A2n>T  Eivu.) 


liVBEC  CHABTNEL)  IIIE.— Improvement  ov. 

(Continued  from  Vol.  II,  p.  274.) 

Appropriations. 

1879-'87 $105,000 

1888 20, 000,  '88,  376. 

Total 125,000 

List  of  appropriations,  '88,  375. 
Commerce. 

Benefits  to,  from  improvement,  '88,  374. 
Contracts. 

1889.  A.  R.  Wright,  for  dredging,  at  35  cents  per  cubic  yard,  '89,  506. 
Eng^ineers. 
Chief  of  Engineers. 

Reports,  '88,  11;  '89,  19;  '90,  15;  '91,  19,33,424;  '92,  24. 
Engineers  in  Charge. 
Lieut.  Col.  J.  A.  Smith,  1886-'92.     Eteports,  '88,  374;  '89,  604:  '90,  428;  '91,  671, 

616,  621. 
Lieut.  Col.  P.  C.  Mains,  1892-'—.     Report,  '92,  495. 
Operations. 
1887-'88.  24,172  cubic  yards  material  dredged,  '88,  374. 
1888-'89.  No  operations,  '89,  504. 

1889-90.  20,286  cubic  yards  material  dredged,  '90,  428. 
1890-'91.  29,172  cubic  yards  material  di-edged,  '91,  571. 
1891-^92.  No  operations,  '92,  496. 
Piiysical  Ciiaracteristics. 

Relation  of  chanuel  to  surrounding  points,  '88,  374. 
Plans. 
By  Lieut.  Col.  Smith,  1891,  for  widening  the  existing  channel  to  660  feet  at  mean 
low  water;  estimated  cost^  $231,000,  '91,  618. 
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LUBEC  CHAHnWEL.,  ISfi.— Coo  tinned. 

Projects. 

By  Lieut.  Col.  Thorn,  1879,  for  improvement  of  bans  between  the  Narrows  and 
Western  Bar  Beacon,  a  distance  of  2^  miles,  by  widening  the  channel  to  200 
feet  and  deepening  to  12  feet;  estimated  cost,  $48,000,  '79,  44, 246, 280, 282. 

Revised  in  1880  to  $130,000,  '80,  326.  Amended  in  1881  and  1882  to  $154,000,  '81, 
460;  '82,487. 

From  1879  to  1882,  inclusive,  $129,000  was  appropriated. 

In  1883  Col.  Blnnt  proposed  increasing  the  width  of  the  channel  to  275  feet  and 
depth  to  15  feet,  at  an  estimated  cost  of  $113,000,  '83.  409;  '85,  463. 

In  1884  the  aggregate  of  appropriations  was  $139,000,  when  the  estimate  to  o(Hnplete 
was  amended  to  $167,500,  '86.  529. 

Amount  estimated  for  completion  in  1888.  $2,500,  '88,  375. 

Project  completed  in  1891  at  a  cost  of  $168,929,  '92,  496. 

Surveys. 

Examination  of  the  ohanneL  Made,  1890,  under  direction  of  Lieut.  Col.  Smith, 
'91,  617. 


liUBIUfOTOnr  harbor,  imiCH.— Improvbhent  ov. 

(Continued  from  Vol.  11,  p.  276.) 
Appropriations. 

1^-'^ $292,435 

1888 60, 000, '88,  1906. 

1892 5, 000, '92.  2327. 

Total 357,435 

List  of  appropriations,  '92,  2327. 

1889.  Truman  &  Cooper,  for  pier  oonatrnctlon,  at  h  total  of  $52,417.97, '89,  2175. « 
Truman  &>  Cooper,  for  pile-pier  construction,  at  a  total  of  $55,568.16. 

Engrineers. 

Chief  of  Engineers. 

Reports,  '88,  253;  '89.  296;  '90,  267, 2625;  '91,  338;  '92,  324. 
Engineers  in  Charge. 

Maj.  S.  M.  Mansfield,  1888-^89.    Report,  '88.  1905. 

Maj.  W.  Ludlow,  1889-'—.    Reports,  '89, 2173 ;  '90, 2621, 2628 ;  '91. 2682 ;  '92, 2326. 

Operations. 

1887-'88.  3,780  cuhic  yards  material  dredged  from  the  channel,  '88,  1906. 

1888-'89.  4  cribs  for  the  north  pier  begun,  '89,  2174. 

1889-'90.  500  linear  feet  of  crib  work  added  to  north  pier;  17,018  cnbic  yards  sand 

dredged;  400  linear  feet  of  crib  work  added  to  north  pier;  592  linear  feet  of 

sand  fence  built  upon  south  beach,  '90,  2621. 
1890-'91.  Repairs  to  north  pier,  '91,  2683. 
1891-^92.  19,397  cubic  yards  sand  dredged  by  hired  labor,  '92,  2326. 

Projects. 

By  Maj.  Wheeler,  1866,  for  2  parallel  crib  piers  200  feet  apart,  extending  into  the 
lake  450  feet  on  the  north  side  and  640  feet  on  the  south  side^  repairs  to  old 
north  slab  pier;  removal  of  old  sonth  slab  pier;  close  piling  in  south  side  of 
orib  and  dredging  to  12  feet,  '67,  25, 114.  Estimated  cost  amended  in  1879, 
$213,787,  '80,  2014 ;  '85,  2074.  Whole  amount  appropriated  from  1867  to  1884, 
inclusive.  $263,185,  '85,  2074. 

By  Capt.  Lockwood,  1884,  for  formation  of  harbor  of  refuge  by  widening  to  400  feet 
the  present  entrance  to  Pere  Marquette  Lake  by  construction  of  a  new  south 
pier  and  dredging  channel  to  18  feet;  estimated  cost,  $419,185,  '84,  2001;  '85, 
2093.    Recommended  by  Board  of  Engineers,  1884,  '85,  2093. 

In  1880  the  project  was  amended  by  Maj.  Ludlow,  with  the  approval  of  the  Chief 
of  Engineers,  to  retain  the  aouui  pier  in  its  position  as  indicated  in  the  project 
of  1866,  '90,  2622. 

Surveys. 

Maps. 
'90,  2690. 
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lAJMBlEWt  RIVER,  JW.  €•— Impbovxhsnt  or. 

(Continued  from  Vol.  II,  p.  276.) 

Appropriatioiis. 

1888 $5,000/88,128. 

1890 5, 000, '90,  1199. 

1892 6, 000, '92,  1200. 

Total  ...-5 15,000 

Enirineers. 

Chikf  of  Engineers. 

Keports,  '88, 128;  '89, 150;  '90,  138;  '91,  171;  '92, 170. 
Enginbbb  in  Charge. 

Capt.  P.  V.  Abbot,  1888-'—.    Reports,  '89,  1158, 2795;  '90, 1198;  '91,  1445;  '92, 
1199. 

R.  WhitfoTd.    Reports, '89,  1159;  '90, 1199;  '91, 1447;  '92,  1200. 
Obstractions. 
Bridges  of  Carolina  Central  R.  R..  W.  and  C.  R.  R.,  and  low  bridge  at  Nicholas, 
'89,  2795. 
Operations. 
1887-^90.  No  operations,  '88, 128;  '89. 1159;  '90, 1199. 
1890-^1.  2,434  snags  and  logs  cleared  from  the  channel,  and  3,472  trees  cut  from 

the  banks,  '91,  1447. 
1891-'92.  River  cleared  of  snags  and  similar  obstmctions  from  the  mouth  to  50 
miles  above,  '92,  1199. 
Projects. 
By  Capt.  Bixby.  1887,  for  clearing  the  river  of  obstmctions  so  as  to  permit  of  a 
4  to  6  foot  orafk  steam  navigation  from  its  month  to  Lnmberton ;  estimated 
cost,  $35,000,  '87, 1106;  '92, 1199. 
Surveys. 
Maps. 
'90, 1198. 


liYNM  HARBOR,  ISASS.— Improvement  or. 

(Continued  from  Vol.  II,  p.  277.) 

Appropriations. 

1882-W $66,000 

1888 10, 000, '88,  446. 

1890 15, 000, '90,  496. 

1892 10, 000, '92.  573. 

Total 101,000 

Contracts. 

1888.  Bay  State  Dredging  Company,  for  dred^ng,  at  29  cents  per  cubic  yard  in 
main  ship  channel,  and  45  cents  per  cubic  yard  in  Sangus  River  Channel; 
also  for  removal  of  bowlders  over  3  tons  each,  at  $10  per  cubic  yard,  '89,  570. 
1890.  New  England  Dredging  Company,  for  dredging,  at  18  cents  per  cubic  yard, 
'91,  643. 
Engineers. 
Chief  of  Engineers. 

Reports,  '88,  26;  '89,  37;  '90,  31;  '91,  39;  '92,  45. 
Engineers  in  Charge. 
*     Lieut.  Col.  G.  L.  Gillespie,  1886-^89.    Report,  '88,  445. 

Lieut.  Col.  S.  M.  Mansfield,  1889-'—.    Reports, '89.  568;  '90,  494;  '91,  641; 
'92,  572. 
Operations. 
1887-'89.  No  operations,  '88,  446;  '89,  569. 
1889-'90.  25,571  cubic  yards  material  dredged,  '90,  495. 
189(>-'91.  No  operations,  '91,  642. 

1891-92.  40,000  cubic  yards  material  dredged  from  the  harbor  basin,  '92,  573. 
Projects. 
By  Board  of  Engineers,  1884,  for  the  formation  of  a  channel  200  feet  wide  and  10 
feet  deep  at  mean  low  water,  from  a  point  near  the  White  Rocks  to  deep  water 
opposite  Little  Nahant,  and  from  deep  water  opposite  Sand  Point  to  Lynn 
Harbor  lino;  the  upper  part  of  the  channel  to  be  maintained  by  occasional 
dredging,  the  lower  part  by  a  training  wall  joining  the  land  at  Little  Naliant; 
estimated  cost,  $145,000.  '84,  521,  528.  Cost  revised  to  $157,000,  '85,  517 ; 
*87.  609. 
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liTNN  HARBOR,  IfIAS§.— Continued. 

Projects— Continued. 
In  September,  1888,  the  project  was  modified  by  extending  the  inner  channel  400 
feet  inside  the  harbor  line  and  making  at  its  inner  end  an  anchorage  basin 
500  by  300  feet  and  10  feet  deep  at  mean  low  water:  revised  cost  of  project, 
$182,000,  '89,  37 ;  '92,  573. 
Surveys. 
Of  the  improved  channels  made,  1888,  under  direction  of  Lieut.  Col.  Gillespie, 
'88,446. 


liVFtN  HATElir  BA¥,  TA.— Survry  for  habbob  of  befuob. 

(Continued  from  Vol.  II,  p.  277.) 

En§riiieers. 

Chief  of  Eitoikevrs. 

Reports,  '91,  146;  '92,  147. 
Enginkbr  in  Charge. 
Lieut.  Col.  P.  C.  Uains,  1892.    Report,  '92,  1076.  » 

Physical  Characterislics. 

Description  of  the  locality,  '92,  1077. 
Plans. 
By  Lieut.  Col.  Hains,  1891,  for  the  formation  of  a  harbor  of  refuse  in  Lynn  Haven 
Bay  near  Cape  Henry  at  the  foot  of  Chesapeake  Bay,  Va..  by  construction  of 
a  breakwater  4,500  feet  long,  of  concrete  blocks  laid  close  aiid  bonded  together: 
estimated  cost,  $1,555,538,  '92,  1079. 
Surveys. 
Survey  for  harbor  of  refuge  ordered  by  act  of  March  3, 189L    Made,  1891,  under 
direction  of  Lieut.  Col.  Hains,  '92, 1076. 


LYNN    HAVEN    BAT,    VFaterway    connecting,    with    Eastern 
Branch  of  Elizabeth  River,  Va«— Examination  fob. 

Engrineers. 

CUIEF  OF  EnGINSBRS. 

Beport,  '91, 153, 1310. 
Engineers  in  Charge. 
Capt.  C.  B.  Phillips,  1880.    Report,  '91,  1312. 
Lieut.  G.  J.  Fieheger,  1890.    Report,  '91,  1310. 
Assistant' 
F.  W.  YroBt,    Report,  '91, 1313. 
Physical  Characteristics. 

Description  of  the  locality,  '91,  1313. 
Plans. 
In  1880  Lieut.  Fiebeger  did  not  consider  the  locality  worthy  of  improvement,  '91, 

1*51^. 

Snrvej^s. 

Examination  ordered  by  act  of  September  19, 1890.    Made,  1890,  under  direction 
of  Lieut.  Fiebeger,  '91,  1310. 


MACHODOC  RIVER,  T A.— Exabonatioh  09* 

(Continued  from  YoL  II^  p.  277.) 

A  ppropriations. 

1^ $3,000 

Eng^ineers. 

Chikf  of  Engineers. 

Report,  '89,  135. 
Engineer  in  CnAROs. 

Col.  Wm.  P.  CraiRhiU,  1889.    Report,  '89, 1037. 
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MAGHODOe  RIVER,  TA.— Continued. 

Physical  Characteristics. 

Description  of  the  locality,  '89|  1037. 
Plans. 
In  1888  Col.  Craigbill  did  not  recommend  the  improvement  of  the  locality,  '89, 1037. 

Survevs. 

Examination  ordered  by  act  of  August  11, 1888.    Made,  1888,  under  direction  of 
Mr.  S.  T.  Abert,  'SS,  1037. 


jnA€iLE¥8  €REEK,  FT.  €•— Improvsmei^t  ov. 

Appropriations. 

1890 $15, 000, '91,  1340. 

Commerce. 

Commercial  interests,  '89,  1138. 
Contracts. 
1891.  Alabama  Dredging  and  Jetty  Company,  for  dredgingi  at  26  cents  per  oablc 
yard,  '91, 1340. 
Engrineers* 
Chief  of  Enginkbrs. 

Reports, '89,  .149  J  '91,  155;  '92,  166. 
Engineers  in  Charge. 
Capt.  W.  H.  Bixby,  1888-'92.    Reports,  '89, 1137;  '91, 1339. 
Maj.  W.  S.  Stanton,  1892-'—.    Report,  '92,  1113. 

Operations* 

1890-*91.  Dredging  in  progress  under  contract,  '91,  1339. 
1891-'92.  41,359  cubic  yards  of  material  dredged,  '92,  IIU. 
Pliysical  Cliaracteristics. 

Description  of  the  locality,  '89, 1137. 
Projects. 
By  Capt.  Bixby,  1889,  for  improvement  of  the  creek  entrance  by  the  excavation  of 
a  straight  channel  of  100  feet  width  and  9  feet  depth  at  low  water  from  the 
mouth  of  the  creek  across  the  bar  to  Albemarle  Sound ;  estimated  cost,  $15,000, 
'89.  1139;  '91,  1339. 
Surveju* 
Examination  ordered  by  act  of  August  11,  1888.    Made,  1889,  under  direction  of 

Capt.  Bixby,  '89, 1137. 
Maps. 
'91,1340. 


mAHOM  RITER9  DEI^.— EXAMINATIOir  OV* 

Engineers* 

Chief  of  Engineers. 

Report,  '89,  112. 
Engineer  in  Charge. 

W.  F.  Smith,  U.  S.  agent,  1889.    Report,  '89,  908. 
Assistant. 
A.  Stierle.     Report,  '89,  909. 
Physical  Characteristics. 

Description  of  the  locality,  '89, 909. 
Plans. 

In  1889  Col.  Craigbill  did  not  consider  the  locality  worthy  of  improvement,  '89, 909. 
Survej^s. 
Examination  ordered  by  act  of  August  11, 1888.    Made,  1889,  under  direction  of 
W.  F.  Smith,  '89.  908. 


1IEAI.DEIV.AND  RIYSTIC  RIVERS,  MASS.— iMPBOVXMEirr  of. 

(Continued  from  VoL  II,  p.  278.) 

Appropriations. 

1882 $10,000 

Engineers. 

Chief  of  Engineers. 
Reports,  '88,  29 ;  '89,  43. 
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MAI.DEN  AND  ISYISTIC  RIV£R8,  MASS.— Continued. 

Enifineers — Continued. 
Enoineers  in  Chargb. 
Lieut.  Col.  6.  L.  QiUeepie,  188&-'— .    Report^  '88,  456. 
Lieut.  Col.  S.  M.  Mansfield,  1888-'—.    Report,  '89.  594. 
OperRtion»« 

1887-'88.  No  operations;  channel  improvements  completed,  '88,  456. 
Projects. 
The  project  originally  proposed  by  Lieut.  Thorn,  in  1880,  was  to  exoayate  a  ehannel 
100  feet  wide  and  12  feet  deep  at  mean  hij^h  water  up  to  the'  second  bridge  in 
Maiden,  with  2  cut-offs,  one  east  of  the  island  near  the  mouth  of  the  river,  and 
one  through  the  marsb,  one-half  mile  above;  estimated  cost,  $40,000.    This 
project  was  modified  in  1882^  when  it  was  proposed  to  make  the  natural  chan- 
nel of  the  river  100  feet  wide,  12  feet  deep  at  mean  high  water  to  the  first 
bridge  in  Maiden,  thence  to  the  second  bridge  75  feet  wide  with  the  same 
depth,  at  an  estimated  cost  of  $47,000. 
Lieut.  Col.  Gillespie  states,  in  1888,  that  the  improved  channel  meets  all  existing 
requirements,  and  further  appropriations  are  therefore  not  recommended,  '88, 
456. 
Plans. 
In  1888,  after  examination,  Lieut.  Col.  Oillespie  did  not  consider  that  the  cost  of 
straightening  and  deepening  the  existing  channel  to  admit  of  12  feet  at  high- 
water  range  of  tides,  estimated  at  $37,C00,  was  commensurate  with  the  com- 
mercial interests  to  be  subserved,  '89,  504. 
Surveys. 
Examination  for  straightening  and  deepening  the  channel  ordered  by  act  of  August 
11, 1888.    Made,  1888,  under  direction  of  Lieut.  Col.  Gillespie,  '89,  594. 


]IIAlflARO]VE€K  HARBOR,  N.  ¥•— Impbovbmsnt  ov. 

(Continued  from  Vol.  U,  p.  279.) 

Appropriations. 

18& $15,000 

List  of  appropriations,  '88,  569. 
Engrineers. 

Chief  of  ENGimiiRS. 

Report,  '88,  53. 
Engineer  in  Charge. 
Col.  D.  C.  Houston,  1886-'—.    Report,  '88,  569, 
Operations. 

1887-88.  Available  funds  not  sufficient  to  continue  work  under  project,  '88, 569. 
Physical  Cliaracteristics. 

Description  of  the  harbor,  '88,  569. 
Projects. 
By  Maj.  Barlow,  1882,  for  improvement  of  Mamaroneok  Harbor  by  removal  of 
Round  Rock  and  part  of  Nells  Rock  to  4-foot  depth,  and  of  Bush  Rock,  Inner 
and  Outer  Steamboat  rocks,  and  Little  Nanhook  to  7-foot  deptb,  together  with 
the  excavation  of  a  7-foot  channel  100  feet  wide  to  the  old  steamboat  wharf 
and  continuing  it  with  4- foot  depth  and  80-foot  width  to  new  steamboat 
wharf;  estimated  cost,  $43,000,  '82,  639, 640;  '87,  623;  '88,  569. 


HAMAS^IJAIV  RIVER,  M.  J.— Improybmsnt  ov. 

(Continued  from  Vol.  II,  p.  279.) 

Appropriations. 

1879-^82 $39,000 

1890 2, 000, '91,  1012. 

Total 41,000 

List  of  appropriations,  '92,  898. 
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MANA»qVA^  RI¥£at,  N.  J.— Continaed. 

Engineers. 

Chibf  of  Engineers. 

Reports,  '88,  75;  '91,  106;  '92,  109. 
Enoinbers  IK  Charge. 

Capt.  G.  McC.  Derby,  1887-'88.    Report,  '88,  667. 

Capt.  T.  L.  Casey,  1891-'—.    Reports,  '91. 1010;  '92,  897. 

A  AflT  AT  ANT 

C.  S.  Kelsey.    Report,  '91, 1011. 
Operations. 

1887-'88.  No  oi^erations  for  lack  of  funds,  '88,  668;  '91,  1012;  '92,  897. 
Physical  Characteristics. 

Description  of  the  river,  '88,  667. 
Projects. 

By  Col.  Macomb,  1879,  for  construction  of  jetties  at  the  inlet  to  control  and  to 
concentrate  the  scouring  action  of  ebb  tides;  the  improyement  of  the  upi>er 
river  by  dredging  and  removal  of  wrecks,  logs,  and  snags;  estimated  cost, 
$52,120,  '72.  68,  462,  464;  '86,  751. 

The  Board  of  Engineers  of  1880  considered  that  the  jetties  proposed  would  be 
insufficient  to  maintain  the  desired  improvement,  '80,  552;  '86,  752.  Conclu- 
sions of  Board  justilied  by  subsequent  experience,  '86,  754. 

In  1882  Col.  Gillespie  proposed  the  extension  of  the  north  jetty  seaward  255  feet, 
and  for  construction  of  905  linear  feet  of  jetty  on  south  side;  estimated  cost, 
$40,000,  '82,  702;  '86,  753. 


MANATEi:  RIVCR9  FI^A.— iMPRovEMEirr  or. 

(Continued  from  Vol.  U,  p.  280.) 

A  pprop  riations. 

1882-'87 *$25,000 

1888 5,000, '88,  1109. 

1890 6,000,  '90,  1603. 

1892 6,000, '92,  1386. 

Total 42,000 

List  of  appropriations,  '92,  1385. 

Contracts. 

1888.  D.  G.  Ambler,  for  dredging,  at  29  cents  per  cubio  yard,  '89,  t84L 

Engineers. 

Chief  of  Engineers. 

Reports,  '88.  147;  '89,  170;  '90,  152;  '91,  191;  '92,  188. 
Engineers  in  Charge. 

Capt.  W.  M.  Black,  1886-'92.    Reports,  '88,  1107;  '89,  1340;  '90,  1602;  '91,  1653. 

Maj .  J.  C.  Mallery,  1892-'—.    Report,  '92,  1384. 
Assistant. 

J.  H.  Bacon.    Report,  '88,  1109. 

Operations. 

1887-'88.  15,302  cubic  yards  material  dredged  from  the  cut,  '88, 1108. 
1888-'89.  No  operations,  '89,  1841. 

1889-^90.  14,977  cubio  yards  material  dredged,  '90,  1603. 
1890-'92.  No  operations,  '91,  1654;  '92, 1S§6. 
Physical  Characteristics. 
Description  of  the  river,  '88,  1108. 

Projects. 

By  Maj.  Damrell,  1882,  for  improvement  of  Manatee  River  by  the  excavation  of 
a  channel  100  feet  wide  and  13  feet  deep  at  mean  low  water  from  Tampa  Bay 
to  Shaws  and  McNeills  Points,  a  distance  of  about  4  miles;  estimated  cost, 
$70,000, '82,  1321;  '83,  1028;  '86,  1151. 

This  project  was  subsequently  modified,  increasing  the  estimated  cost  to  $73,000, 
to  provide  for  opening  np  the  entire  lower  river  to  light-draft  boats,  by  the 
formation  of  a  channel  100  feet  wide  and  8  feet  deep  at  mean  low  water  from 
Tampa  Bay  to  Manatee,  '90,  1602;  '91, 1653. 
Surveys. 

Of  river  made,  1888,  under  direction  of  Capt.  Black,  '88, 1108, 1109. 

Maps. 
Of  river,  '88, 1108. 

*0f  this  amount  $2,000  was  for  Pea«e  Biver,  '87, 1241. 
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JIEAlirCHJBSTEB  HARBOR,  IIIASS.— Improvement  ov. 

(Continaed  from  Vol.  II,  p.  281.) 

Appropriations. 

1888 $2,500,  '89,567. 

1890 5,000,  '90,494. 

1892 6, 800, '92,  570. 

Total 14.300 

Contracts. 

1890.  Hamilton  &  Sawyer,  for  dredging,  at  29  cents  per  cnbio  y«rd,  and  for 
removal  of  bowlders,  at  $6  each,  '91,  639. 
Eng^ineers. 
Chief  of  Engineers. 

Reports;  '88,  26,32;  '89,  36;  '90,  31;  '91,  37;  '92,  44. 
Engineers  in  Charge. 
Lieut.  Col.  G.  L.  Gillespie,  1888-'89.    Report,  '88,  463, 466. 

Lieut. Col.  S. M. Mansfield.  1889-'— .    Reports, '89, 567 ;  '90,493;  •91,638;  '92,569. 
Assistant. 
S.  Haagensen.    Report,  '88,  467. 
Operations. 
1887-'90.  No  operations, '88,  463;  '89,  567;  '90,  493. 
1890-^91.  7,316  cubic  yards  of  material  drodged,  '91,  638. 
1891-'92.  14,736  cubic  yards  material  dredged,'92,  569. 

Projects. 

By  Lieut.  Col.  Gillespie,  1887,  for  improvement  of  the  harbor,  restoring  the  channel 
to  its  former  depth  of  ^om  3  to  4  feet  mean  low  water  by  the  excavation  of  a 
channel  4,000  feet  lon^,  60  feet  wide,  and  4  feet  deep  from  Proctors  Point  to  the 
town  wharves,  requiring  the  removal  of  100,000  cubic  yards  of  material,  at  au 
estimated  cost  of  $14,300,  '88,  464, 466;  '89,  567;  '92,  569. 

Surveys. 

Ordered  by  act  of  August  5, 1886.    Made,  1887,  under  direction  of  Lieut.  CoL  G.  L. 

Gillespie,  '88,  466. 
Maps. 
'88»  466. 


mANISTEE  HARBOR,  ]fU€H.— Impbovemsot  QV. 

(Continued  from  Vol.  II,  p.  281.) 

Appropriations. 

1867-'»7 $238,000 

1888 10,000,  '88,  1905. 

1890 50, 000, '90,  2617. 

1892 50, 000, '92,  2325. 

Total 348,000 

List  of  appropriations,  '92,  2324. 
Contracts. 

1889.  Charles  Berner,  for  breakwater  construction,  at  a  total  of  $9,331.02,  '89, 2172. 

1890.  Truman  &  Cooper,  for  dredging,  at  14  cent>s  per  cubic  yard,  '91,  2680. 

1891.  C.  H.  Starke,  for  dredging,  at  14^  cents  per  cubic  yard ;  Gay  lord  &  Wing,  for 
white  pine  timber  and  plank,  at  $17  per  M  feet,  B.  M. ;  S.  Bedford,  for  plank, 
at  $14.50  per  M  feet,  B.  M. ;  G.  W.  Crouter,  for  bolts  and  spikes,  at  3  cents  per 
pound;  F.  A.  Hagen,  for  stone,  at  $2.24  per  cord,  '91,  2681. 

Engineers. 
Chief  of  Engineers. 

Reports,  '88,  253;  '89,  296;  '90,  266;  '91,  338;  '92,  323. 
Engineers  in  Charge. 
Ma].  S.  M.  Mansfield,  1888-'89.    Report,  '88,  1904. 

M^j.  Wm.  Ludlow,  1889-'—.     Reports,  '89,  2171;  '90,  2616,2618;  '91,  2678;  '92, 
2322.  - 
Operations. 
1887-'88.  South  pier  extended  50  feet,  '88,  1905. 
1888-^89.  Construction  of  two  cribs  begun  under  contract,  '89,  2171. 
1889-'90.  South  pier  extended  100  feet;  repairs  to  north  pier,  '90,  2616. 
1890-'91.  57,800  cubic  yards  material  dredged ;  crib  construction  in  progress,  '91, 
2678. 
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MANISTEE  HARBOR,  l«II€H.~OontkMi6d. 

Operations — Continued. 
1891-'92.  40,784  cubic  yards  material  dredged ;  200  linear  feet  of  nortk  pier  exten- 
sion completed;  764  linear  feet  of  north  revetment  rebuilt;  repairs  to  north 
pier,  '92,  2323. 

Plans. 

By  Mf^.  Ludlow,  1889,  for  extension  of  the  north  pier  550  feet  to  the  18-foot  curve 
in  the  lake,  and  the  south  pier  350  feet  to  the  14-foot  curve ;  also  for  dredging 
a  15-foot  channel  between  the  piers;  estimated  cost,  $115,000,  '90|  2619. 
Prsjects. 

The  projept  of  1866^  with  the  modifications  of  1870  and  1874,  proposed  the  parallel 
extension  of  crib  piers  so  as  to  obtain  at  least  12  feet  depth  of  channel ;  esti- 
mated cost,  $180,949,  '76,  469.  Modified  in  1870  and  1874  for  extension  of  piers, 
at  a  total  estimated  cost  of  $234,000,  '80,  2012.  In  1886,  after  qu  aggregate 
appropriation  of  $248,000.  it  was  estimated  that  $82,700  would  be  required  to 
complete  project,  '86,  1760. 

In  1890,  after  a  further  appropriation  of  $60,000,  M%j.  Ludlow  estimated  $75^000  as 
requisite  for  completion  of  project,  '90, 2617;  '91,  2679, 
Surveys. 

Maps. 
'90,  2618. 


HIAliriSTiqinB  HARBOR,  MICH.— Xiipbovsmbht  cm. 

(Continued  from  Vol.  II,  p.  282.) 

AppropTiations* 

1880-'81 $6,000 

Engrineers* 

Chibf  of  ExGnrBKRS. 

Reports,  '88,  235;  '89,  274;  '90,  247;  *91,  317;  '92,  303. 
Engineers  in  Charge. 
Maj.  C.  E.  L.  B.  Davis,  1886-'92.    Reports,  '88, 1835 ;  '89, 2042 ;  '90, 2326 ;  '91, 2523. 
Maj.  J.  F.  Gregory,  1892-^—.    Report,  '92,  2170. 
Operations* 

1887-'92.  No  operations  since  1880,  '88, 1835 ;  '89, 2042 ;  '90, 2326 ;  '91, 2524 ;  '92, 2170. 
Projects. 
By  Maj.  Robert,  1879,  for  removal  of  20,000  cubic  yards  of  sand  from  between 
existing  piers;  estimated  cost,  $6,000,  '80, 1932. 
Surveys. 
Survey  made,  1890,  under  direction  of  Mf^'.  Davis,  '90,  2326. 


MAIVITOl^OC  HARBOR,  l¥f  S.— Impbovemskt  or. 

(Continued  from  VoL  II,  p.  282.) 

Appropriations. 

l862-'87 $291,820 

1888 8,000, '88,  1852, 

1890 8, 000, '90,  2345. 

1892 28, 000, '92,  2193. 

Total 335,820 

List  of  appropriations,  '92,  2192. 
Commerce. 

Importance  of  the  harbor,  '88,  1852. 
Contracts. 

1888.  Truman  &  Cooper,  for  superstructore  reconstmetlon  400  feet,  at  $8,120.80, 

'89.  2061. 
1890.  Truman  &,  Cooper,  for  600  linear  feet  of  pier  superstructure  construetion,  at 
$4,884,  '91,  2547. 
Engineers. 
Chief  of  Engineers. 

Reports, '88,  240;  '89,  279;  '90,  252;  '91,  323;  '92,  309. 
Engineers  in  Charge. 
Maj .  C.  £.  L.  B.  Davis,  1886-'92.    Reports,  '88. 1851 ;  '89, 2060 ;  '90, 2343;  '91, 2545. 
Maj.  J.  F.  Gregory,  1892-'—.    Report,  '92,  2191. 
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HANITOWOC  HARBOR,  1¥I§.— Ck>ntiiiQed. 

Operations. 

1887-88.  One  crib  sunk,  extending  the  south  pier  50  feet,  and  12,250  linear  feet  of 

superstructure  completed  upon  south  pier,  '88, 1851. 
1888-'^.  4,490  cubic  vards  material  dredged  by  city  of  Manitowoc  Bnd  private 

parties;  30,^0  cubic  yards  material  dredged  by  hired  labor;  400  linear  feet  of 

south  pier  completed  under  contract,  *89,  2060. 
1889-'90.  No  operations,  '90,  2344. 
1890-^91.  9,464  cubic  yards  material  dredged;  400  linear  feet  of  north  pier  rebuilt, 

'91,  2546. 
1891-92.  342  linear  feet  of  north  pier  rebuilt;  2,429  cubic  yards  material  dredged, 

'92,  2192. 

PiRHft. 

By  M^j.  Davis,  1890,  for  an  exterior  harbor  protection  of  crib  work  400  feet  long, 
built  at  an  angle  of  45  degi-ces  with  the  line  of  direction  of  the  piers  and 
aboi|t 600  feet  beyond  the  lake  end  of  the  north  pier;  estimated  cost,  $40,000, 
'90,  2345. 

Private  and  Corporate  Woric. 

Dredging  done  by  city  of  Manitowoc  and  private  parties,  '89,  2060. 

Projects. 

The  original  project  of  1866,  together  with  the  modifications*  of  1869,  1872,  and 
1881,  proposed  the  formation  of  a  channel  between  two  parallel  crib  piers  250 
feet  apart,  between  the  18i-foot  curve  in  the  lake  and  deep  water  in  the  river, 
14  feet  deep  at  the  inner  end,  increasing  to  18  feet  at  the  outer  end ;  estimated 
cost,  $308,182.54,  '81,  2094;  '86,  1667;  '87,  2044. 

In  1890  the  construction  of  an  exterior  breakwater  400  feet  in  length  was  pro- 
posed, at  an  estimated  cost  of  $40,000,  which,  with  $12,000  for  preservation  of 
piers  and  maintenance  of  channel,  increases  the  total  cost  of  improvement 
to  $348,182,  '92,  2192. 

Surveys. 

Survey  made,  1890,  under  diiecticn  of  Mi^.  Davis,  '90,  2344. 
Maps. 
'60,1852. 


HANOKIIV  RITER,  hid.— Impboybmeut  of. 

Appropriations. 

1890 $7, 500, '91,  1197. 

1892 7, 500, '92,  977. 

Total 15,000 

Contracts. 

1891.  F.  C.  Somers,  for  dredging,  at  15f  cents  per  oubio  yard,  '91, 1197. 

EniTineers. 

Chief  of  Engikbers. 

Reports,  '89,  112;  '90, 102;  '91, 129;  '92,  129. 
Enginebb  in  Charge. 

W:F.  Smith,  U.  S.  agent,  1888-'—.    Beports,  '90,  959;  '91,  1195;  '92,  976. 
Assistant. 

A.  Stierle.    Report,  '90,  960. 

Operations. 

1890-'91.  42,016  cubic  yards  material  dredged,  '91, 1196. 
1891-'92.  No  operations,  '92,  976. 

Physical  Characteristics. 

Description  of  the  locality,  '90,  960. 

Projects. 

By  Mr.  W.  F.  Smith,  1890,  for  excaTation  of  a  channel  between  Loonst  and  Sharps 
Points  100  feet  wide  and 6  feet  deep  at  mean  low  water ;  estimated  cost,  $30,0(X), 
'90,  961;  '92,  976. 

Surveys.  _ 

Ordered  by  act  of  August  11, 1888.  Made^  1890,  under  direction  of  Mr.  W.  F.  Smith, 
'90,  961. 

86A8        16 
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HANTIJA  CBEEKt  N.  J.— IifFROVEMBKT  OV. 
(Continued  from  Vol.  II,  p.  283.) 

.  $8,000 


Appropriations. 


Contracts. 

1889.  American  Dredging  Company,  for  dredging,  at  13  cents  per  cubic  yard,  *90, 

904. 
Engineers. 

Chief  of  ENGimcBRS. 

Reports, '88,  83;  '89,  101;  '90,  91. 
Engineers  in  Charge. 

Lieut.  Col.  H.  M.  Robert,  1885-'90.    Reports,  '88*  711 ;  '89,  873. 

MaJ .  C.  W.  Raymond,  1890.    Report,  '90,  904. 

Operations. 

1887-'89.  No  operations,  '88^  711;  '89,  873. 

1889-'90.  20,000  cubic  yards  material  dredged  from  the  channel,  '90,  90i. 
Physical  Characteristics. 

Description  of  the  creek,  '88,  711. 
Projects. 

By  Capt.  Ludlow,  1882,  for  the  improvement  of  Mantua  Creek  between  Mantua  and 
the  mouth  by  excavation  of  a  channel  having  a  low- water  depth  of  10  feet  and 
a  width  of  80  feet  at  the  mouth,  diminishing  to  4  feet  depth  and  40  feet  width 
at  Mantua;  estimated  cost,  $35,000,  '82,  806. 

By  Lieut.  Col.  Robert,  1889,  for  the  formation  of  a  dredged  channel  60  feet  wide  and 
not  less  than  8  feet  deep  at  mean  low  water  between  the  8-foot  curve  in  th^ 
Delaware  River  and  the  Phosphate  Wharf,  a  distance  of  about  3,000  feet;  esti- 
mated ooat,  $2,900,  '89, 874. 


HARCUS  HOOK9  PA.— Ice  harbob  at. 

(Continued  from  Vol.  II,  p.  284.) 

Appropriations. 

1829-'87 $199,000 

1888 15,000,  '88,  704. 

1890 5,000,  '90,  887. 

Total 219,000 

List  of  appropriations,  '92,  930. 
Contracts. 

1888.  F.  C.  Somers,  for  dred^^ng,  at  14  cents  per  cubic  yard.     H.  H.  Dambly,  for 
repairs  to  piers  and  placing  moorinc:  piles,  for  a  lump  sum  of  $1,557.5(K  '89,  868. 
1892.  Davis  &  Irvin,  for  repairs  to  landing  piers  and  placing  7  groups  of  mooring 
piles,  at  a  total  of  $1,014,  '92, 930. 
Eng^ineers. 
Chief  of  Engineers. 

Reports,  '88,  79;  '89,  98;  '90,  88;  '91, 113;  '92,  114. 
Engineers  in  Charge. 
Lieut.  Col.  H.  M.  Robert,  1885-'90.'   Reports^  '88,  701 ;  '89,  866. 
Maj.  C.  W.  Raymond,  1890-^—.    Reports,  '90,  886;  '91,  1072;  '92,  929. 
Operations. 
1887^88.  58,000  cubic  yards  material  dredged  f^m  shoal  area  at  lower  end  of  har- 
bor; proposed  new  pier  completed;  pile  foundations  of  Pier  No. 6  removed, 
and  two  groups  of  mooring  piles  placed  between  existing  piers,  '88,  702. 
1888-'d9.  100,000  cubic  yards  material  dredged  and  landing  piers  repaired,  '89,  867. 
1889-'92,  No  operations,  '90,  887;  '91,  1072;  '92,  930. 
Projects. 
The  original  project  of  1866,  with  the  amendments  thereto,  proposes  the  formation 
of  a  harbor  for  the  protection  of  vessels  against  moving  ice  by  the  construc- 
tion of  stone  piers  behind  which  vessels  can  anchor,  and  the  formation  of  a 
bulkhead  about  1,800  feet  long,  parallel  with  the  shore  line  and  about  150  feet 
outside  of  high-water  line,  together  with  the  deepening,  by  dredging,  of  the 
area  behind  the  piers  and  in  front  of  the  bulkhead,  '86,  117.    Total  amount 
appropriated  from  1829  to  1886,  inclusive,  $199,000;  amount  required  to  com- 
plete project,  $3,000,  '86,  833. 
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nARCUS  HOOK,  PA.— Continued. 

Projects — Continaed. 
By  Lient.  Col.  Robort,  1888,  for  excaYation  of  the  harbor  to  24  feet  mean  low  water 
outside  the  line  running  midway  between  each  pair  of  ice  piers;  from  this 
line  gradually  diminishing  to  18  feet  along  the  line  ruuiiiug  midway  between 
the  inner  ice  piers  and  the  landing  piers,  gradually  diminishing  to  12  feet 
on  the  line  joiniug  the  head  of  the  landing  piers,  from  which  latter  line  the 
bottom  would  take  a  gentle  slope  of  about  one  on  six  until  it  reaches  the  nat- 
ural bottom.    Amount  of  dredging  required,  about  100,000  cubic  yards.    The 
project  also  provided  for  the  reconstruction  of  the  upper  courses  upon  two  of 
the  U.  S.  Landing  Piers;  estimated  cost,  $aO;000,  '89,  867. 
Surveys. 
Maps. 
'881  702. 


mAUqUETTE  HARBOR,  RIICII.— Impboybmbnt  ov» 

(Continued  from  Vol.  II,  p.  285.) 

A  ppropriations. 

1867-'87 $329,230 

1888 25,000, '88,  1831. 

1890 40, 000, '90,  2302. 

1892 80, 000, '91,  2144. 

Total 474,230 

List  of  appropriations,  '89,  2021. 
Contracts. 

1889.  Morrison  &  Hannah,  for  breakwater  construction,  substructuTe  at  $92.90  and 

snperstruoture  at  $17.10  per  running  foot,  '89,  2022. 
1891.  C.  Bemer,  for  crib  breakwater  construction,  at  a  total  of  $28,080,  '91,  2508. 
Enifineers. 
Chief  of  Knginbers. 

Reports, '88,  1831;  '89,  272,366,2027,2031,2038;  '90,  245;  '91,  315;  '92,  300. 
Board  of  Engineers. 
Convened  at  Marauette,  November  27, 1888,  by  S.  O.  No.  64,  to  report  upon  the 
establishment  01  harbor  lines  in  Marquette  Harbor,  Mich.    Report,  '89,  2032. 
(Majs.  Davis,  Allen,  and  Quinn.) 
Engineers  ik  Charge. 
M^.  C.  E.  L.  B.  Davis,  1886-'89.    Report,  '88,  1831. 
MaJ.  J.  B.  Quinn,  1889-'91.    Reports,  '89,  2021, 2027, 2028, 2039:  '90,  2300, 
Capfc.  W.  L.  Fisk,  1891-'—.    Reports,  '91,  2505 ;  '92.  2142. 
Operations. 
Repairs  to  breakwater  made  by  hired  labor,  '88,  1831. 
1887-'89.  No  operations, '88,  1831;  '89,  2021. 
1889-'90.  180  linear  feet  of  breakwater  built,  '90,  2300. 
1890-'91.  Repairs  to  superstructure,  '91,  2506. 

1891-92.  Breakwater  extension  in  progress;  repairs  to  superstructure,  '92,  2148. 
Projects. 
By  Maj.W.F.  Reynolds,  1866,  for  a  crib  breakwater  filled  with  stone,  extending 
from  north  side  of  harbor  southerly  for  a  distance  of  2,000  linear  feet,  with  a 
width  of  20  feet  at  inner  end,  increasing  to  30  feet  at  outer  end :  when  com- 
pleted to  be  5  feet  above  water, '66,  iv,  79, 80, 82 ;  '86,291;  estimated  cost, 
$385,129,  '66,  iii,8;  iv,81. 
In  1875  the  breakwater  was  completed  to  a  length  of  2,010  feet,  at  a  cost  of  $92,000 
less  than  original  estimate, '76,  ii,  330;  '86,  291.    Maj.  Robert  then  proposed 
an  additional  extension  of  400  linear  feet,  at  an  additional  cost  of  $68,000,  '75. 
i,189;  '86,282. 
In  1888  Maj.  Davis  provided  for  the  extension  of  the  breakwater  for  a  distance  of 

1,200  feet,  at  an  estimated  cost  of  $200,000,  '88, 1831. 
In  1889  the  length  of  the  projected  breakwater  was  reduced  by  Maj.  Quinn  to  1,000 

feet,  at  a  cost  of  $121,000,  '89,  2021. 
In  1890  Maj.  Quinn  proposed  the  addition  of  a  concrete  superstructure  to  the  2,000 
linear  feet  of  breakwater  built  under  the  project  of  1866;  estimated  cost, 
$149,454.36.    This,  together  with  the  cost  of  breakwater  extension  as  projected 
in  1889,  made  a  total  of  $270,454.36  for  completion  in  1890,  '90,  2301. 
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HIABTHAS  VIiVC¥ARD,  inner  and  enter  harbor  at  Edffartown, 

Mass.— Improvemxnt  of. 

(See  alM  Edqaktown  Habbob,  Mass.) 

Appropriation  s. 

1890-.r. $2, 000, '91,  e99, 

1892 2,500/92,604. 

Total 4,500 

Eng^ineers* 

Chief  op  Engineers. 

KeportB,  '89,  56;  '90,  50;  '91,  49;  '92,  53. 
Engineers  in  Charge. 

Mai.  W.  R.  Livermore,  188&-'92.    Reports,  '90,  585;  '91,  698. 

Capt.  W.  H.  Bixby,  1892-'—.    Report,  '92,  602. 

Operations. 

1890-'91.  No  operations,  '91,  698. 

1891-'92.  15,385  oabic  yards  material  dredged  by  hired  labor,  '92,  608. 

Physical  Characteristics. 

Description  of  tlie  locality,  '90,  586. 

Plans. 

By  Maj.  Livermore,  1889,  for  improvement  of  the  oater  harbor  of  Edgartown  by 
construction  of  an  ice  breaker  and  break vrater  of  riprap  granite;  estimated 
cost,  $96,800,  '90.  586. 

Projects. 

By  Maj.  Livermore,  1891,  for  removal  of  a  shoal  called  ''Middle  Ground"  in  the 
center  of  the  harbor  to  a  depth  of  10  feet  at  mean  low  water;  estimated  cost, 
$4,500, '91,  698;  '92,603. 

Surveys- 
Ordered  by  act  of  Angast  11, 1888.    Made,  1889,  under  direction  of  Mig.  Lirermore, 
90,  5o7. 


RIATAGOttDA  BAT,  TEX.— Improvement  of  bntrancb  to. 

(Continued  from  Vol.  IT,  p.  175.) 

A  ppropriations. 

1876-'87 $327,500 

Enprineers. 

Chief  of  Engineers. 

Reports,  '88,  175 ;  '89,  205. 
Board  of  Engineers. 
Convened  at  New  York,  November  11, 1887,  to  examine  and  report  ujion  the  advis- 
ability of  continuing  ftirthor  improvements  at  Pass  Cavallo.    Report,  '88, 1299. 
(Cols.  Casey  and  Abbot,  Lieut.  Col.  McFarland,  and  Mi\j.  King.) 
Engineer  in  Charge. 
Maj.  O.  H.  Ernst,  1886-'89.    Reports,  '88, 1301, 1302 ;  '89.  1564. 
Operations. 
1887-88.  The  Board  of  Engineers  of  1887  recommended,  in  view  of  Maj.  Ernst's 
report  for  that  year,  that  no  further  improvements  be  attempted  at  Pass  Cavallo, 
'88.  1300, 1306. 
Projects. 
The  Board  of  Engineers  recommended  the  extension  of  a  jetty  ftom  the  head  of 
.. ,     Matagorda  Island  in  a  southeastern  direction,  and  the  construction  of  groins 
and  transverse  jetties  for  shore  protection,  the  object  being  to  obtain  a  12-foot 
channel  across  the  bar  and  protect  the  head  of  Matagorda  Island:  estimated 
cost,  $1,039,280, '80,  1258,1260;  '86,  1329;  '87,  1430. 
In  1887,  iu  view  of  the  failure  of  existing  works  to  accomplish  the  desired  result, 
the  Board  of  Engineers  recommended  that  no  ftirther  works  of  improvement 
be  undertaken  at  this  locality,  '88,  1300. 

Surveys. 

Of  Pass  Cavallo.    Made,  1887,  under  direction  of  M%|.  Ernst,  '801 1302. 
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HIATTAPOIVI  BIVERy  VA«— Improvement  or. 

(ContiDuM  from  Vol.  II,  p.  287.) 

A  ppropriatlons* 

1880-'87 $13,300 

1888 3,000,  »88,  827. 

1890 3,000,  '90,  1073. 

1892 4,000,  '92,  1061. 

Total 28,300 

List  of  appropriatioDS,  '88^  827. 
Contracts. 

1891.  H.  T.  Morrison  A  Co.,  for  constmotion  of  plant,  at  a  total  of  $6,129,  '92, 1060. 

Eni^ineerB. 

Chief  of  Enoinbbrs. 

Reports, '88,  112;  89, 129;  '90, 116;  '91,  144;  '92, 145. 
Engineers  in  Charge. 
8.  T.  Abort,  U.  S.  agent,  1875-'91.    Reports,  '88,  826 ;  '89,  1012 ;  '90, 1072. 
liieut.  Col.  P.  C.  Hains,  1891-^.    Report,  '91. 1273. 
Maj.  C.  E.  L.  B.  Davis,  189^'—.    Report,  '92,  1059. 
Operations. 
1887-88.  1,179  linear  feet  of  pile  dike  built,  and  430  logs,  snags,  trees,  and  stumps 

removed ;  29  mats  built  and  sunk,  '88,  827. 
1888-'89.  79  round  piles  and  2,400  feet,  B.  M.,  sheet  piles  driven,  and  102  linear  feet 

wall  pieces  fastened  by  hired  labor,  '89, 1012. 
1889-'90.  Dikes  already  in  process  of  construction  finished,  and  243  linear  feet  of 

additional  work  built  by  hired  labor,  '90,  1072. 
1890-'91.  No  operations,  '91,  1274. 

1891-'92.  165  snags,  27  logs,  and  270  overhanging  trees  removed,  '92,  1060. 
Projects* 
By  S.  T.  Abert,  1875,  for  removal  of  SQAgs  fti^d  wrecks,  and  excavation  of  channel 
from  head  of  navigation  to  Line  'Tree  Bar,  having  a  width  of  40  feet  and  a 
depth  of  5i  feet  at  low  water;  estimated  cost,  $34,059,  '75,  ii,  169, 170. 
In  1884  S.  T.  Abert  proposed,  in  addition  to  the  previous  proiect,  the  construction 
of  dikes  at  Robinson  and  Latanes  bars,  at  an  estimated  cost  of  $38,000,  '85, 
979;  '86,  143,916;  '87,  941. 
Snrveys* 
Maps.    , 
'88,  827. 


1SATTA1¥AN  CREEK,  IV.  J.— Ibiprovemeivt  OV. 
(Continued  from  Vol.  II,  p.  287.) 

Appropriations. 

1881-'© $21,000 

1890 2,500,  '91,  1003. 

1892 9, 620, '92,  891. 

Total 33,120 

List  of  appropriations,  '92,  891. 
Contracts. 

1891.  Atlantic  Dredging  Company,  for  dredging,  at  87i  cents  per  cnbio  yard,  '91, 
1003. 
Euiriiicers. 
Chief  of  Engineers. 

Reports, '88,  74;  '91, 104;  '92,  107. 
Engineers  in  Charge. 
Capt.  G.  McC.  Derby,  1887-'90.    R3port,  '88,  663. 
Capt.  T.  L.  Casey,  1890-'—.    Reports,  '91,  1003 ;  '92,  890. 
Operations. 
1887-'91.  No  operations,  '88,  664;  '91, 1003. 
1891-'92.  5,028  cubic  yards  material  dredged,  '92,  891. 
Physicsil  Characteristics. 

Description  of  the  c^eek,  '88,  663. 
Projects. 
By  Lieut.  Col.  Michler,  1880,  for  formation  of  a  channel,  by  dredging,  4  feet  deep  at 
mean  low  water  and  100  feet  wide  from  the  mouth  up  to  Winkson  Creek,  a  dis- 
tance of  about  2  miles,  to  the  head  of  navigation  at  the  Long  Branch  Railroad 
Bridge 4  feet  deep  at  mean  low  water  and  75  feet  wide ;  estimated  cost,  $33,120, 
*81,  722;  '86,  762;  '91,  1003. 


246  INDEX   OF 

]1IATTITU€K  BAT9  ]V«  J.— Examination  for  breakwater  at. 

Commerce. 

Present  and  prospective  commercial  interests  of  Mattitack,  '91,  848. 

Engrineers. 

Chief  of  Engineers. 

Report^  '91,  80. 
Engineer  in  Charge. 

Col.  D.  C.  Houston.    Report,  '91,  843. 
Physical  Characteristics* 
Description  of  the  inlet  and  bay,  '91,  843. 

Plans. 

By  Col.  Houston,  1891,  for  formation  of  a  channel  7  feet  deep  at  low  tide  from  Long 
Island  Sound  up  to  the  tide  mill  at  Mattltuck,  100  feet  wide  at  the  entrance, 
and  thence  to  tlie  mill  to  be  80  feet  wide,  the  entrance  channel  to  be  secured 
by  the  construction  of  parallel  jetties  extending  from  the  shore  oat  to  the 
9-foot  curve  in  Long  Island  Sound;  estimated  cost,  $83,000,  '91,  845. 
Surveys. 

Examination  ordered  by  act  of  September  19,  1890.    Made,  1890,  under  direction 
of  Col.  Houston,  '91,  843. 


MAURICE  RIVER,  IV.  !•— Improveatent  or. 
(Continued  from  Vol.  II,  p.  289.) 

Appropriations. 

1882-'87 $25,000 

1888 10,000,  '88,738. 

1890 8,000/90,916. 

Total 43,000 

List  of  appropriations,  '90,  916. 
Commerce. 

Increase  in  amount  of  shipping  consequent  upon  improvement^  '88,  739. 
Contracts. 

1889.  American  Dredging  Company,  for  dredging,  at  15  cents  per  cubic  yard,  *90, 

916. 
1891.  American  Dredging  Company,  for  dredging,  at  19  cents  per  cubic  yard, '91, 
1089. 
Engineers. 
Chikf  of  Engineers. 

Reports,  '88,  86;  '89, 102;  '90,  92;  '91,  117;  '92.  119. 
Engineers  in  Charge. 
W.  F.  Smith,  U.  S.  agent,  1885-'91.    Reports,  '88,  738;  '89,  880;  '90.  916. 
Maj.  C.  W.  Raymond,  1891-'—.    Reports,  '91,  1089;  '92,  938. 
Operations. 
]887-'88.  29,363  cubic  yards  material  dredged  from  the  channel,  '88,  738. 
1888-'89.  No  operations,  '89,  880. 

1889-'90.  49,918  cubic  yards  material  dredged,  '90,  916. 
1890-'91.  6,785  cubic  yards  material  dredged,  '91,  1088. 
1891-^92.  37,392  cubic  yards  material  dredged,  '92,  939. 
Projects. 
By  Capt.  Ludlow,  1882,  for  improvement  of  Maurice  River,  between  Millville  and 
its  mouth,  by  excavation  of  a  channel  100  feet  wide  and  4  feet  deep  at  mean 
low  water,  commencing  2^  miles  below  the  bridge  at  Millville  to  a  point  called 
Pea  Landing;  also  a  cut  of  the  same  width  and  depth  through  a  point  of  land 
at  Silver  River;  from  Pea  Landing  to  the  bridge  the  channel  to  be  4  feet 
deep  and  50  feet  wide  for  a  distance  of  400  feet  above  the  bridge,  the  100-foot 
width  to  be  resumed,  being  reduced  to  50  feet  for  the  next  500-foot  length; 
estimated  cost,  $114,500,  '82,  811;  '85,  868;  '87,  86;  '92,  938. 


IflEDOMAC  RIVER,  IS E.— Examination  ov. 

Enfifineers. 

Chief  of  Engineers. 

Report, '89,  31. 
Engineer  in  Charge. 

Lieut.  Col.  J.  A.  Smith,  1888.    Report,  '89,  549. 
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MEDOIfIA€  BITJBRy  IIIE.—Goiitinaed. 

Physical  Characteristics. 

Description  of  the  locality,  '89,  549.  * 

Plans. 
In  1888  Lieut.  Col.  Smith  did  not  consider  that  the  general  commerce  of  the  local- 
ity warranted  an  improYement  of  the  river,  '89,  549. 
Surveys. 
Examination  ordered  by  act  of  Angost  11, 1888.    Made,  1888,  under  direction  of 
Lieut.  CoL  Smith,  '89,  549. 


mSADOW  RIVEB9  1¥.  VA.— EXABONATIOH  OF. 

(Continued  from  Vol.  II,  p.  28^.) 
En§rineers. 

CHIEP  of  ENGINBBR0. 

Report,  '88,  226. 
Enoinekr  in  Charge. 

Col.  W.  P.  Craighill,  1886.    Report,  '88, 176L 
Assistant. 
N.  H.  Hutton.    Report,  '88,  1762. 
Physical  Characteristics. 

Description  of  the  locality,  '88,  1761. 
Plans. 
Bv  Col.  Craighill,  1887,  for  clearing  Meadow  River  to  facilitate  the  rafting  of  logs, 
at  an  estimated  cost  of  $45,000,  '88,  1762. 

Surveys. 

Exanuoation  ordered  by  act  of  Angost  5,  1886.    Made,  1887,  nnder  direction  of 

Col.  Craighill,  '88, 1761, 
Maps. 
•88, 1762. 


MEHERBHV  BITER9  1V«  €.— Improvembnt  oy. 

(Continued  from  Vol.  II,  p.  290.)      ' 

Appropriations. 

1882 $6,000 

Engineers. 

Engineer  in  Charge. 
Col.  W.  P.  CraighiU,  1888.    Report,  '88,  773. 
Operations. 

1887-'88.  No  operations,  '88,  773. 
Projects. 

By  Capt.  Mercur,  1882,  for  removal  of  snags,  logs,  and  similar  obstmctions  to 
secure  a  9-foot  channel  80  feot  in  width  from  the  mouth  to  Murfreesboro ; 
estimated  cost,  $125,000,  '82,  1115. 

In  1888  Col.  Craighill  stated  that  no  permanent  benefit  was  to  be  derived  from  the 
improvement,  '88,  773. 


MEmPIIf S  HARBOR9  TEIVIV.— ExAMnrxTiON  fob  bbmoval  of  bab  in 

THE  Mississippi  opposite. 

Appropriations. 

1892 $25,000 

Engineers. 

Chief  of  Enoineebs. 

Report,  '91,  258. 
Engineers  in  Charge. 

Capt.  8.  W.  Roessler,  1891.    Report,  '91,  3587. 

Col.  C.  B.  Comstock,  1891.    Report,  '91,  258. 
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MEIHPHIS  HARBOR,  TEBT IV.— Continued. 

Plans. 

In  1891  Col.  Corastock  reported  that  in  view  of  its  great  cost  and  anoertain  resnlts 
an  improvement  at  this  locality  should  not  be  undertaken  by  tlie  United 
States,  '91,  258. 

Survevs. 

Exam  1  nation  ordered  by  act  of  September  19, 1890:  Made,  1881|  under  direotion 
of  Capt.  Roessler,  '91,  3687. 


mEHrEMSHA  BITE  (BIOHX),  MASS.— Sun vsr  of. 

(Continued  from  Vol.  II,  p.  290.) 

Etiirineers. 

Chief  of  Enginkers. 

Reports,  '91,  62;  '92,  66. 
Ekgimkku  in  Cuargk. 

M^j.  W.  R.  Livermore.     Report,  '92,  642. 

Physical  Ciiaracteristics. 

Description  of  the  locality,  '92,  642. 

Plans. 

By  Mi^.  Livermore,  1891,  for  confining  the  current  and  producing  a  scour  across 
the  bar  by  the  construction  of  brush  and  stone  jetties  extending  out  ft'om  the 
banks  on  either  side  of  the  mouth  of  the  outlet  to  10  feet  of  water  in  the 
bight;  estimated  cost,  $20,000.  In  view  of  the  uncertainty  of  maintenance 
and  the  present  demands  of  commerce,  Maj.  Livermore  considered  the  expe- 
diency of  the  improvement  doubtful,  '92,  645. 


HEENOHIONEE  harbor,  high,  and  IVIS.— improvement  of. 

(Continued  from  Vol.  11,  p.  291.) 

Appropriations. 

1882-'87 $203,000 

1888 9,000, '88,  1838. 

1890 54, 000, '90,  2329. 

Total 266,000 

List  of  appropriations,  '92,  2174. 

EniPineers. 

Chief  of  Engineers. 

Reports,  '88,  236;  '89,  275, 287;  *90.  248. 
Engineers  in  Charge. 

Maj.  C.  E.  L.  B.  Davis,  1886-'92.    Reports,  '88, 1887 :  '89, 2044 ;  '90, 2328 ;  '91,  2527. 

Maj.  J.  F.  Gregory,  1892-'—.    Report,  '92,  2173. 

Operations. 

1887-'89.  No  operations,  '88, 1837 ;  '89,  2045. 

1889-'90.  610  linear  feet  of  north  pier  rebuilt  above  the  water  line,  and  1,105  oubie 

yards  material  dredged  by  hired  labor,  '90,  2329. 
1890-'91.  14,170  cubic  yards  material  dredged,  '91,  2527. 
1891-'92.  Channel  excavation  completed,  '92,  2174. 

Projects. 

By  Maj.  Houston,  1871-74,  for  the  extension  of  two  parallel  piers  about  400  feet 
apart  to  the  16-foot  curve  in  the  bay,  with  dredging  between  the  piers  to 
afford  a  channel  between  the  entrance  and  deep  water  in  the  river  14  feet  deep : 
estimated  cost,  $212,000, '71,  109;  '72,  115;  '74,  139;  '84,  1835;  '86,  1652. 

Surveys. 

Ordered  by  act  of  August  11, 1888.  Made,  1889,  under  direction  of  Mai.  Davis, 
'89,  2045. 
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MENOMOltfEE  RITER,  WIS.—Improvbment  of. 

Appropriations. 

1892 $20,600/92,2176. 

Contracts. 

1890.  Traman  &,  Cooper,  for  dredging,  at  lOf  cents  and  11|  oenta  per  cubic  yard, 
'91,  2530. 
Ennlneers. 
Chief  of  Engineers. 

Reports,  '90,  259;  '91,  818;  '92,  304. 
Engineers  in  Charge. 
Maj.  C.  E.  L.  B.  Davis,  1889-'92.    Reports,  '90,  2394 ;  '91,  2528. 
Maj.  J.  F.  Gregory,  1892-'—.    Report,  '92,  2175.  . 
Assistant. 
L.  M.  Mann.    Report^  '90,  2396. 
Operations. 
1890-'91.  26,058  cable  yards  material  dredged,  '91,  2529. 
1891-'92.  126,047  cnbic  yards  material  dredged,  '92,  2176. 
Projects. 
By  Maj.  Davis,  1889,  for  improvement  of  the  river  by  the  formation  of  a  dredged 
channel  16  feet  deep  and  200  feet  wide,  from  Green  Bay  to  Ludiugton  &  Co.'s 
Mill,  a  distance  of  aboat  2  miles;  estimated  cost,  $109,609,  '90,  2396;  '92,  2528. 
Width  of  channel  reduced  to  100  feet  for  a  distance  of  2,600  feet,  reducing  the 
estimated  cost  of  project  to  $74,500,  '92,  2530. 
In  1892,  affcer  expenditure  of  $74,500,  it  was  estimated  that  $10,000  would  be 
required  for  maintenance  of  improved  channel,  '92,  2176. 
iSiirveys. 
Ordered  by  act  of  August  11,  1888.    Made,  1889,  under  direction  of  Maj.  Davis, 
'90,  2395. 


MERlflENTOU  RIVER,  liA.— Subvbt  ov. 

Appropriations. 

1892 $7,500 

Engrineers. 

Chief  of  Engineers. 

Report,  '91,  230. 
Engineers  in  Charge. 
Capt.  W.  L.  Fisk,  1891.    Report,  '91,  1858b 
Maj.  J.  B.  Quiun,  1891.    Report,  '91,  1862. 
Assistant 
P.  H.  Thompson.    Report,  '91,  1859, 1863. 
Piiysical  €iiaracteristics. 

Description  of  the  locality,  '91,  1859. 
Plans. 
By  Mt^.  Quinn,  1891,  for  clearing  the  river  of  obstructions  from  Viterboville  to  the 
mouth,  and  construction  of  a  brush  dam  at  Lower  Mud  Lake,  nt  an  estimated 
cost  of  $23,615.    Also  construction  of  Jetties  at  the  month,  to  give  deep  water 
over  the  bar,  at  an  estimated  cost  of  $781,210.    '91,  1863. 
Surveys. 
Survey  made,  1891,  under  direction  of  Maj.  Quinn,  '91,  1862. 


MERRiniAC  RITER,  MASS.— Improvembnt  ov. 

(Continued  from  Vol.  II,  p.  292.) 

Appropriations. 

1828-'84 $230,866.72 

1890 10,000.00,  '90,  485. 

1892 1, 500. 00, '92,  555. 

Total 242,366.73 

List  of  appropriations,  '86,  561. 
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IHERRIIIIAC  BIY£B,  ]IIA8S.-~Contiiined. 

Ennloeers. 

Chief  of  Enginieers. 

Reports,  '88,  23;  '89,  33;  '90,  27;  *91,  34;  *92,  40. 
Engineers  in  Charge. 
Lieut.  Col.  G.  L.  GUlespie,  1886-^89.    Report,  '88,  436. 

Lieut.  Col.  S.  M.  Mansfield,  1889-'—.    Reports,  '89,  556;  '90.  484;  '91,  628;  '92, 
554. 
Operations. 

1887-'90.  No  operations, '88,  437;  '89,  557;  '90,  485;  '91.  629;  '92,  554. 
Physical  Ciiaracterisiics* 

Description  of  the  river,  '88,  436. 
Projects. 
Between  1828  and  1834,  inclusive,  $60,366.72  were  appropriated  for  the  removal  of  a 

sand  bar  and  the  construction  of  a  breakwater  at  the  river's  mouth. 
The  original  project,  1869,  proposed  the  removal  of  obstructions  from  the  upper  and 
lower  falls  of  Gangway  Rock,  the  Boilers,  and  a  wreck  near  the  mouth;  esti- 
mated cost,  $69,025,  '69,  421;  '70,  469, 473;  '76,  1, 165;  '86,  61. 
In  1874  the  project  was  extended  to  include  the  removal  of  rocks  at  Deer  Island 
and  at  Kocks  Bridge  and  Little  Currier  Shoal,  so  as  to  give  channel  depths  at 
ordinary  high  water  as  follows:  From  month  to  Deer  Island  Bridge,  16^  feiot; 
thence  to  Haverhill  Bridge,  12  feet;  thence  to  foot  of  Mitchells  Falls,  10  feet; 
thence  to  head  of  Upper  Falls,  4^  feet;  estimated  cost,  including  project  of 
1869,  $147,000,  '76,  i,  165 ;  '86,  61 ;  '87.  494.    Project  completed  in  lh84,  with  the 
exception  of  the  removal  of  the  ''  Boilers,"  under  an  aggregate  appropriation 
of  $167,000,  when  it  was  estimated  that  $26,000  additional  would  be  required 
for  the  further  improvement  of  the  river  between  Plumb  Island  Light  and 
Lawrence, '82,  534,541;  '84,  501;  '86.  561;  '87.  494. 
From  1883-86  additional  improvements  were  recommended  by  M%j.  Raymond  for 
the  river  below  Mitchells  Falls,  including  removal  of  the  ''Boilers^  and  sunken 
rocks  at  the  Falls,  at  an  estimated  cost  of  $11,500,  '90,  485. 
In  1892  $11,000  was  estimated  as  required  for  the  extension  of  the  improvement  to 
Lawrence,  6  miles  above  the  YeHiB,  '92,  565. 
Svrveys. 
Maps. 
'89,  566. 


mciIIGATf  €ITT  HARBOB9  IlVD*— Improvement  ov. 

(Continued  from  Vol.  II,  p.  293.) 

Appropriations. 

Outer  Harbor. 

1836-'87 $891,763.92 

1888 90, 000. 00, '88,  1920. 

1890 50, 000. 00, '90,  2665. 

1892 30, 000. 00, '92.  2367. 

Total 1,061,763.92 

Inner  Harbor. 

1880-'87 $71,875.00 

1888 5, 000. 00, '88, 1921. 

1890 7, 500. 00, '90,  2666. 

1892 15, 000. 00, '92.  2368. 

Total 99,375.00 

List  of  appropriations  for  outer  and  inner  harbors,  '92,  2367. 
Contracts. 

1889.  H.  B.  Herr  &,  Co.,  for  outer  harbor  breakwater  construction,  at  a  total  of 
$69  239  17  '89  2200. 

1890.  H.  B.  Herr  &,  Co.,  for  white  pine  timber,  at  $17.90  per  M  foot,  B.  M.,  '90, 2666. 
Parkhurst  &  Wilkinson,  for  drift  bolts  and  spikes,  at  2^  to  2f  cents  per  pound ; 
E.  G.  Crosby,  for  timber,  at  $18.50  per  M  feet,  B.  M. ;  J.  S.  Hopper  a  Sons,  for 
plank,  at  $13  per  M  feet,  B.  M.,  '91, 2706. 

EnflTineers. 
Chief  of  Engineers. 
Reports,  '88,  258;  '89,  904;  '90,  273;  '91,  344;  '92,  830. 
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miCHlOAN  €1T¥  HARBOR,  IBID.— ContinnecL 

C  OfTineers — Continued. 
Engineers  in  Charge. 
Maj.  S.  M.  Mansfield,  1888-^89.    Report,  '88,  1919. 

Maj.  W.  Ludlow,  1889-'—.    Reports,  '89,  2197;  '90,  2662;  '91,  2706;  '92,  2365. 
Operations. 
1887-88.  Outer  harbor:  542  linear  feet  of  pile  portion  of  west  pier  rebuilt;  entire 
west  pier  filling  replaced,  and  general  repairs  to  breakwater.    Inner  harbor: 
4,510  cubic  yards  material  dredged,  '88, 1919, 1920. 
1888-'89.  Outer  harbor:  Outer  end  of  west  pier  decked  over;  "Breakwater  Pier" 
completed  by  construction  and  placing  of  150  linear  feet  of  crib  work.    Inner 
harbor:  64,085  cubic  yards  material  dredged,  '89,  2199, 2201. 
1889-'90.  Outer  harbor:  500  linear  feet  of  new  breakwater  work  built;  repairs  to 

Srior  breakwater  construction.  Inner  barbor:  24,740  cubic  yards  material 
redged,  '90,  2665, 2666.' 
1890-'91.  Outer  harbor:  Reconstruction  of  the  3  outer  cribs  of  the  breakwater  pi«r 
completed;  repairs  to  outer  535  feet  of  the  west  pile  pier;  leveling  up  of  outer 
breakwater  superstructure,  '91,  2706.  Inner  harbor :  No  operations,  '91,  2707. 
1891-92.  Outer  harbor:  Repairs  to  breakwater;  superstructure  completed  over  the 
500  feet  of  crib  work  in  the  outer  breakwater,  '92, 2366.  Inner  hnrbor :  Repairs 
to  dredging  plant;  84,893  cubic  yards  material  dredged,  '92,  2368. 

Projects. 

Work  at  this  harbor  was  commenced  by  the  .United  States  in  1836.  Between  this 
date  and  1852  $156,203.92  was  appropriated,  including  relief  claims,  and  applied 
to  dred^ng,  crib  construction  at  the  entrance  of  the  barbor,  and  the  commence- 
ment ot  a  breakwater  covering  the  entrance,  '67,  98;  '76,  ii,  447;  S.  Doc.  42, 
Thirty-fifth  Congress,  first  session,  pages  74, 175, 

In  1866  previous  constructions  had  practically  disappeared  by  decay  and  destruc- 
tion when  the  work  was  resumed  under  an  appropriation  of  $75,000,  with  the 
proviso  that  it  was  to  be  available  when  $100,000  had  been  expended  by  the 
Michigan  City  Harbor  Company,  '67, 23,  96, 100.  Between  1866  and  1870  the  proj- 
ect proposed  the  formation  of  a  chanuel  entrance  12  feet  deep,  to  be  obtained 
by  pier  extension  and  dredging,  '67,  95, 97;  '68,  32, 112, 117;  '69,  28;  '70,  97. 

Between  1866  and  1869,  inclusive,  $131,185  was  appropriated.  In  1870  the  project 
was  adopted  for  deepening,  by  dredging,  the  inner  harbor  to  the  railroad  bridge, 
•70,  97. 

In  1870  a  Board  of  Engineers  recommended  the  construction  of  an  outer  harbor 
and  the  deepening,  by  dredging,  of  the  basin  to  a  iiuiform  depth  of  14  feet,  at 
an  estimated  cost  of  $324,421.40,  '70,  125;  '76,  ii,449;  '77,  898;  '78,  1188;  '79, 
1592;  '80,  2006.    Between  1870  and  1879,  inclusive,  $392,500,  was  appropriated. 

In  1879  the  project  of  1870  for  deepening  the  inner  harbor  was  modified  so  as  to 
extend  it  farther  up  Trail  Creek,  for  a  width  of  120  feet  and  a  depth  of  15  feet, 
'79, 1593. 

In  1880  a  Board  of  Engineers  recommended  the  extension  of  a  pier  400  feet  long 
from  the  west  end  of  the  breakwater,  at  right  angles  thereto,  and  a  second 
pier  300  feet  long  and  300  feet  to  the  west,  the  west  extension  to  be  connected 
with  the  outer  end  of  the  existing  west  pier  by  fender  piling;  also  the  removal 
of  the  old  east  (river)  pier  to  a  point  1,100  feet  south  of  the  inner  face  of  the 
brenkwater,  ana  the  extension  of  the  breakwater  eastward  to  close  the  open- 
ing proposed  at  the  northeast  angle  of  the  harbor  in  1877,  '81,  2188;  '82, 2263. 

The  Board  of  Engineers  of  1882  approved  of  Maj.  Smith's  plan  for  a  masonry 
and  concrete  superstructure  on  the  remaining  east  166  inner  feet  to  be  built 
in  com]>letion  of  the  breakwater;  also  the  plan  for  an  exterior  breakwater 
2,000  feet  in  length  and  covering  the  entrance  to  the  harbor  from  northerly 
and  northeasterly  gales,  with  the  ultimate  removal  of  about  500  feet  of  the 
existing  west  pier  at  harbor  entrance,  '82,  2264,  2266,  2270. 

Between  1880  and  1886,  inclusive,  $224,375  was  appropriated  for  the  outer  and 
$71,875  for  the  inner  harbor,  when  it  was  estimated  that  $395,625  would  be 
required  for  the  completion  of  the  former  and  $3,125  for  the  latter,  '86,  317. 
Increased  to  $8,125  in  1888,  '88, 1921.  Estimate  for  completion  of  outer  harbor 
increased  by  $24,000  in  1889,  '89,  2200. 
Surveys. 

Maps. 
'90,  2666. 


MIDDLE  FORK,  K¥.~(See  Kentucky  Rivbb.) 
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MIJLFORlt  KABBOJB^  COQlirN.— Improyxment  ov. 

(Continaed  from  Vol.  II,  p/295.> 

Appropiiatioos. 

1874-'82 $38,000 

1888 5, 000, '88.  550. 

1890 2,500/91,773. 

Total 45,500 

List  of  appropriations^  '88,  550. 
Contracts. 

1889.  Hartford  Dredging  Company,  for  dredging,  at  18  cents  per  oobio  f  ard,  '89, 
688. 
Engrineers. 

Chief  of  Engineers. 
Reports,  '88.  49;  '89,  61;  '90,  55;  '91,  69;  '92,  73. 

Engineer  in  Charge. 
Col.  D.  C.  Houston,  1886-'—.    Reports,  '08,  548;  '89, 685;  '90,  626, 639;  '91,  770; 
'92,  677. 
Operations. 

1887-'88.  No  operations,  '88,  549. 

1888-'89.  18,000  cabic  yards  material  dredged,  '89.  687. 

1889-^90.  10  tons  stone  removed  from  channel  and  placed  npon  Long  Jetty;  pro- 
jected improvement  practically.completed,  '90,  628. 

1890-'91.  170  tons  of  stone  ased  in  repairing  160  linear  feet  of  Long  Jetty,  '91,  772. 

1891-^92.  670  tons  of  granite  delivered  and  placed  in  repair  of  Long  Jetl^,  '92,  679. 
Physical  Ciiaracteristics* 

Description  of  the  harbor,  '88,  548. 
Projects. 

By  Maj.  Warren,  1872,  for  a  breakwater  extending  from  Welcbs  Point  about  890 
feet  long;  protection  of  bluffs  from  erosion  on  east  shore  of  harbor  by  means 
of  small  jetties ;  dredging  a  channel  across  the  bar  at  the  mouth  of  the  Wepan- 
wog  River  100  feet  wide  and  4  feet  deep ;  construction  of  a  jetty  about  550  feet 
long  on  the  east  side  of  the  channel  to  aid  the  action  of  the  tide  and  prevent 
the  dredged  area  from  refilling;  estimated  cost,  $85,000,  '73,  1043, 1044;  '74,  ii, 
260;  '86,  640. 

The  project,  except  the  breakwater,  was  completed  in  1881,  under  aggregate  appro- 
priations of  $33,000,  when  Maj.  Barlow  proposed  the  formation  of  a  dredged 
channel  through  the  bar  at  the  iiioutli  of  the  river  from  the  bay  to  Merwin'a 
Wharf  100  feet  wide  and  8  feet  deep,  at  an  estimated  cost  of  $11,000,  '81,  589; 
'82,  614;  '84,  96;  '86,  641;  '91,  771. 


nUIiUFAUKElE  BAT,  UTIS.— Harbor  of  rrfuob  at. 

(Continued  from  Vol.  II,  p.  296.) 

Appropriations. 

1881-'87 $345,000 

1888 70,000,  '88,  1860. 

1890 :..       80, 000, '90,  2353. 

1892 75,000,  '92,  2200. 

Total 570,600 

List  of  appropriations,  '92,  2200. 

Contracts. 

1888.  C.  H.  Starke,  for  400  linear  feet  breakwater  oonstmction,  at  a  total  of 

$43,992.28,  '89,  2069. 
1890.  C.  H.  Starke,  for  400  linear  feet  of  breakwater  extension  and  superatraoturOy 
at  a  total  of  $52,711,  '91,  2559. 
EnflTineers. 
Chikf  of  Enginrers. 

Reports,  '88,  242;  '89,  281;  '90,  254;  '91,  325;  '92,  311. 
Engineers  in  Charge. 
Capt.  W.  L.  Marshall,  1884-^89.    Report,  '88,  1859. 

Maj.  0.  E.  L.  B.  Davis,  1889-'92.    Reports,  '89,  2067;  '90,  2351;  '91,  2568. 
Maj .  J.  F.  Gregory,  1892-'—.    Report,  '92,  2199. 

W.  H.  Heaiding.    Report,  '88,  18CI. 
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Operations. 

1887-88.  100  linear  feet  of  substructure  and  400  linear  feet  of  superstructure  com- 
pleted, '88,  1860. 

1888-^89.  50  linear  feet  of  brealc water  extension  built  under  contract,  '89,  2068. 

1889-'90.  Main  arm  of  breakwater  extended  200  feet ;  also  225  linear  feet  super- 
structure built,  '90,  2351. 

ISBO-'Sl.  Repair  and  extension  of  breakwater,  '91,  2554. 

1891-'92.  525  linear  feet  of  breakwater  extension  completed,  '92,  2199. 
Projects. 

By  Col.  Houston,  1880,  for  the  formation  of  a  harbor  of  refuge  in  Milwaukee  Bay 
by  an  artificial  htirbor  inclosing  a  part  of  Lake  Michigan  within  an  outer  break- 
water of  crib  work  upon  a  random  stone  foundation ;  estimated  cost,  ^00,000, 
'81,  2117,  2119,  2121.    Recommendations  of  iioard  of  Engineers,  '81,  2121,  2122. 

Flan  of  Capt.  Marshall  for  a  concrete  superstructure  faced  with  cast  iron,  '87, 
2060.    Approved  for  trial  by  Board  of  Engineers,  '87,  2061. 

In  1889  it  was  recommended  that  the  execution  of  the  concrete  superstructure  bo 
suspended,  and  that  the  works  be  continued  according  to  the  plan  previously 
followed.    Recommendation  approved,  '89,  2068. 


]flIJLl¥AlJKEE  HARBOR,  1¥IS.— iMPROVEUBinr  OF, 

(Continued  from  Vol.  II,  p.  297.) 

Appropriations. 

1836-'82 $363,987.45 

1888 10, 000. 00, '88,  1863. 

-Qort  5         6, 100. 00,  act  of  March  17, 1890. 

^^^ I         6, 000. 00, '90,  2355. 

1892 14, 000. 00, '92,  2202. 

Total 400,087.45 

List  of  appropriations,  '92,  2202. 
Contracts. 

1889.  W.  T.  Casgrain,  for  reconstruction  of  400  linear  feet  of  superstructure,  at  a 
total  of  $7,263.20,  '89,  2074. 

1890.  C.  H.  Starke,  for  dredging,  at  25  cents  per  cubic  yard,  '90,  2354. 

1891.  C.  H.  Starke,  for  dredging,  at  18  cents  per  cubic  yard,  '92,  2202. 
Enipineers. 

Chief  of  Engineers. 

Reports, '88,  243;  '89,  282;  '90,  254;  '91,  325;  '92,  311. 
Engineers  in  Charge. 

Capt.  W.  L.  Marshall,  1884-^89.    Report,  '88,  1862. 

Maj.  C.  E.  L.  B.  Davis,  1889-'92.    Reports,  '89,  2072;  '90,  2353;  '91,  2560. 

Maj.  J.  F.  Gregory,  1892-'—.    Report,  '92,  2201. 

W.  U.  Hoarding.    Report,  '88,  1863. 
Operations. 

1887-'88.  336  linear  feet  of  superstructure  rebuilt,  '88,  1868. 

1888-'89.  340  linear  feet  of  outer  section  of  south  pier  rebuilt,  '89,  2073. 

1889-^90.  60  linear  feet  of  north  pier  superstructure  built;  22,224  cubic  yards 

material  dredged,  '90,  2354. 
1890-'91.  No  operations,  '91,  2560. 
1891-'92.  25,896  cubic  yards  of  material  dredged  firom  the  channel  between  the 

piers ;  repairs  to  north  pier,  '92,  2201. 

Projects. 

The  improvement  of  the  natural  outlet  of  the  river  was  undeftaken  in  1843  by  the 
sinking  of  cribs  out  to  the  10-foot  curve  and  the  dredging  of  a  channel 
between  the  piers,  '76,  ii,  385;  '80,  1933. 

The  project  from  which  the  present  improvement  has  grown  was  adopted  in  1852, 
and  proposed  cutting  across  the  point  overlapping  the  mouth  of  the  river  at  a 
point  3,000  feet  north  of  the  natural  outlet.  By  tlie  extension  of  parallel  piers 
about  260  feet  apart  it  was  proposed  to  maintain  a  channel  12  feet  deep.  In 
1867  the  project  was  modified  to  provide  for  a  channel  16  feet  deep,  '68,  30; 
•69,  27. 
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Projects— Continued . 

In  1874  a,  stone  superstrncture  for  a  part  of  the  north  pier  was  adopted,  '74, !,  151; 
'75,  i,  211;  *77,  869.  Since  that  date  the  project  has  been  completecL  by  the 
formation  of  a  channel  18  feet  deep  by  an  aggregate  of  a])propriations  from 
1852  to  1882  of  $313,587.45,  and  expenditures  of  the  city  of  Milwaukee  amount- 
ing to  ;^321,355.66,  '82,  276. 

In  1889  Maj.  Davis  estimated  $20^000  as  the  amount  required  to  rebuild  the  south 
pier  superstructure  and  repair  the  north  pier,  *89,  2073. 


MIlirGO  CBEEKy  S.  €.-^Improvem]ent  or. 

(Continued  from  Vol.  II,  p.  298,) 

Appropriations. 

1888 $5,000/88,130. 

1890 5, 000, '90, 1201. 

1892 3,000,  '92,  1209. 

Total 13,000  , 

Eiiiriu^^rs. 

Chief  of  Enoinebrs. 

Beports,  '88, 130;  '89,  150;  '90, 135. 
Engineer  in  Charge. 

Capt.  F.  V.  Abbdt,  188^'—.    Reports,  '89, 1161;  '90, 1200;  '91. 1455;  '92, 1306. 
Assistant. 
R.  Whitford.    Reports,  '89,  1162;  '90,  1201;  '91,  1456;  '92,  1209. 
Operations. 
1887-'88.  No  operations,  '88,  130. 
1888-'89.  300  logs,  snags,  and  trees  removed  from  channel,  and  1,306  trees  and  429 

cords  of  brush  cut  from  the  banks,  '89,  1162. 
1889-^90.  424  logs  and  snags  and  22  cords  small  snags  removed  from  channel,  and 

1.309  trees  and  796  cords  brush  cut  from  banks,  '90,  1201. 
1890-'91.  1,042  snags  and  logs  removed  from  the  channel,  and  2,412  trees  and  444 

cords  of  brush  cleared  from  the  banks,  '91,  1456. 
1891-'92.  422  snags  and  logs  removed  from  the  channel,  and  2,632  trees  and  378 
cords  of  brush  cleared  from  the  banks,  '92,  1210; 
Piiysical  Ciiaracteristics. 

Description  of  the  creek,  '89,  1162, 1163. 
Projects. 
By  Capt.  Bixby,  1887,  for  the  improvement  of  the  creek  for  steamboats  from  its 
mouth  to  Williams  Landing,  a  distance  of  21  miles,  and  for  pole  boats  at  high 
vfBieT  up  to  the  head  of  navigation  by  removal  of  snags,  logs,  trees,  and  similar 
obstructions;  estimated  cost,  $17,000,  '87,  1108;  '89, 1161;  '92,  1208. 
Surveys. 
Maps. 
'90,  1202. 


milVNESOTA  POIIVT,  SUPERIOR  BAY,  MIIVIV.— Improvembnt  of. 

Appropriations. 

1890 $4, 895, '91,  2499. 

Contracts. 

1891.  Campbell  &  McDonald,  for  sand-fence  construction,  at  $3.45  per  rnnning  foot, 
'91,  2499. 
Eni^^ineers. 
Chief  of  ENGiNKEKft. 

Reports, '89,  274;  '90,  247;  '91,  313;  '92,  299. 
E^'GiNEERS  IN  Charge. 
Maj.  .J.  B.  Quinn,  1S88-'91.     Report,  '90,  230G,  2307. 
Capt.  \V.  L.  Fisk,  18111-'—.     Reports,  '91,  2499;  '92,  2137. 
Operations. 

1890-'91.  1,216  linear  feet  of  sand  fence  built,  completing  the  project, '91,  2499. 
Physical  Ciiaraet eristics. 
Description  of  the  locality,  '90,  2306. 
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MINNESOTA  POINT,  SUPERIOR  BAT,  MINN*— Couthmed. 

Projects. 

By  Maj.  Qamn,  1889,  to  preserye  Minnesota  Point  from  the  inroads  of  the  lake  by 
the  constrnotion  of  1,216  linear  feet  of  sand  fence,  at  an  estimated  cost  of 
$4,895,  '90,  2308.    Project  completed  in  1891,  '91,  2499. 
Surveys. 

Ordered  by  act  of  Angost  il,  1888.    Made,  1888,  onder  direction  of  Maj.  Qoinn,  '90, 
2307. 


MINNESOTA  RITER,  MINN. —Improvbment  07. 

(Continued  from  Vol.  11,  p.  299.) 

Appropriations. 

1867-79 $117,600 

1888 10, 000, '88,  1651. 

Total 127,600 

List  of  appropriations,  '88,  1561. 
Commerce. 

Present  and  prospective  commerce  of  the  Minnesota  valley,  '88,  1572, 1582. 
Engrineers. 
Chief  of  Enginrers. 

Reports, '88,  204,206;  '89,  238;  '90.  213;  '91,  271;    92,  260. 
Engineers  in  Charge. 
Maj.  C.  J.  Allen,  1878-^90.    Reports,  '88,  1551, 1571, 1574 ;  '89,  1803. 
Maj.  W.  A.  Jones,  1890-'—.    Reports,  '90,  2090;  '91,  2207 ;  '92,  1840. 
Assistant. 
F.  T.  Hampton.    Report,  '88,  1572.  ■  ,  ' 

Operations* 
1887^90.  No  operations  for  lack  of  funds,  '88, 1551:  '89, 1805;  '90,  2092;  '91,  2209; 
'92,  1842. 
Physical  CharacterlsUcs. 
Discharge  of  the  river,  '88,  1575. 
Plans. 
By  Maj.  Allen,  1888,  for  improvement  of  the  river,  giving  a  slack- water  navigation 
by  (1)  the  ooDstrnction  of  6  masonry  locks  and  movable  dams  with  from  7  to 
14  foot  lifts;  also  removal  of  snags:  estimated  cost,  $1,527,738;  (2)  by  the 
construction  of  :^0  masonry  locks  and  movable  dams  with  lifts  from  6  to  8.3 
feet;  also  removal  of  snags;  estimated  cost,  $1,883,968,  '88,  1580. 
Projects. 
The  project  under  which  opera tious  have  been  carried  on  since  the  date  of  the 
iirst  appropriation  in  1867  was  the  removal  of  snags,  trees,  rock,  and  bowlders 
from  the  channel;  from  1867  to  1879,  iuohisive,  $117,500  was  appropriated  and 
applied  toward  this  project,  '67,  259 ;  '80,  181 ;  '86.  1496. 
The  project  of  1867  for  the  permanent  improvement  of  the  river,  modified  by  the 
surveys  of  1874-'75,  proposed  a  slack-water  navigation  from  the  mouth  to 
South  Bend,  116  miles,  by  means  of  canals,  locks,  and  dams,  at  an  estimated 
cost,  including  $34,585.10  for  clearing  the  river  of  obstructions,  of  $733,868.63, 
'67.  260 ;  '75,  i,  364 ;  '86, 261 ;  '87, 1710.     Of  this  estimate  $30,000  was  expended 
between  1875  and  1879  in  clearing  the  river  of  obstructions,  '86, 1496 ;  '92, 1840. 
Surveys. 
Survey,  with  a  view  to  lock  and  dam  improvement,  ordered  by  act  of  August  6, 

1886.    Made,  1888,  under  direction  of  M%|.  Allen,  '88,  1671, 1574. 
Maps. 
'88, 1674. 


MISPILIilOJy  CREJBK,  DEL-'Improvemsnt  ov< 

(Continued  from  Vol.  11,  p.  300.) 
Appropriations* 

1879-'82 $13,500 

1888. 3, 500, '88.  744. 

1892 12, 000, '92,  954. 

Total 29,000 

List  of  appropriations,  '88,  744. 
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Contracts. 

1888.  F.  C.  Somers,  for  dredging,  at  35  cents  per  oabio  yard,  '89,  889. 
Engrineers. 
Chief  of  Engineers. 

Reports,  '88,  90;  '89,  105;  '90,  96;  '91,  122, 132;  '92,  122, 131. 
Engineer  in  Charge. 
W.  F.  Smith,  U.  S.  agent,  1884-'—.    Reports,  '88, 743 ;  '89, 899 ;  '90,  927 ;  '91, 1166 ; 
'92,  953, 988, 990. 

A.  Stierle.    Report,  '92,  989, 991. 
Operations. 

1887-'88.  No  operations  for  lack  of  fnnds,  '88,  743. 

188^'89.  8,646  cubic  yards  material  dredged,  '89,  889. 

1889-^92.  No  operations,  '90,  927;  '91,  1166;  '92,  953. 
Projects. 

By  Col.  Macomb,  1879,  for  the  formation  of  a  low- water  channel  from  Milford  to 
the  bar  at  the  mouth  6  feet  deep  and  40  feet  wide,  with  repairs  to  existing  pile 
structures  at  the  mouth  so  as  to  prevent  littoral  sand  drift ;  estimated  cost, 
$10,000,  '79.  467. 

By  Lieut.  Col.  Weitzel,  1883,  for  a  4-foot  low- water  channel  through  bar  at  the 
mouth ;  estimated  cost,  $55,000,  making,  together  with  $3,500  for  completion  of 
former  project,  $58,500,  '83,  625, 626. 

By  Mr.  W.  F.  Smith,  1891,  for  excavation  of  a  channel  150  feet  wide  and  6  feet 
deep  at  mean  low  water,  extendius  from  the  outlet  of  the  river  in  a  south- 
easterly direction  to  the  6-foot  depth  in  Delaware  Bay,  the  cut  to  be  protected 
by  a  wall  of  the  dredged  material  aloug  its  northern  side;  estimated  cost, 
$24,000,  '92,  991. 
Surveys. 

Survey  for  a  canal  to  shorten  the  distance  to  the  bav  ordered  by  act  of  Septem- 
ber 19^  1890.    Made,  1891,  under  direction  of  Mr.'W.  F.  Smitl^  '92,  990. 


MISSISSIPPI  RITEB. 

The  faidex  for  this  riYer  is  arranged  under  the  following  titlee,  namelys 
Hiftsissippi  River,  reservoirs  at  soarcea  of. 
Miaaiesippi  River,  above  the  Falls  of  St.  Anthony. 
Kisftissippi  River,  preservation  of  the  Falls  of  St.  Anthony. 
Mississippi  River,  Meekers  Island  Lock  and  Dam. 
Mississippi  River,  from  Saint  Paul  to  Des  Moines  Rapids. 
Mississippi  River,  i!h>m  Des  Moines  Rapids  to  the  month  of  the  Illinois  Bivsr. 
Mississippi  River,  between  the  month  of  the  Illinois  and  Ohio  rivqrs. 
Mississippi  River,  from  the  mouth  of  the  Ohio  River  to  the  Head  of  the 
Mississippi  River,  at  its  month. 

Mississippi  River  (Upper),  removal  of  snags  and  obstructions. 
Mississippi  River  (Lower),  removing  snags  and  wrecks  firom. 
Mississippi  River,  water  gauges  on. 
MissiHsippi  River,  gauging  at  or  near  Saint  Paul. 
MissifSHippi  River,  examination  at  and  near  the  head  of  Beaver  Island. 
Mississippi  River,  survev  between  Saint  Paul  and  Saint  Anthonys  Falls. 
Mississippi  River,  examination  near  Reelfoot  Lake. 
MiKsissippi  River,  examination  at  Warsaw. 
MissiHMippi  River,  examination  at  and  above  Clinton. 
MisaisHlppi  River,  examination  at  Hamilton. 


MISSISSIPPI  RITEB9  from  headwaters  to  the  mouth. 

Note.— From  the  varying  designations  eiven  to  the  geographical  limits  of  the  appropriations  for  the 
Mississippi  River,  it  has  been  impracticable  to  assemDle  the  appropriatlooa  under  the  subheadings  of 
the  text  found  in  this  volume. 

Appropriations* 

KKSERVOIR8  AT  SOURCES  OF. 

1879-'87 $662,500.00 

1888 12,000.00 

1890 80,000.00 

1892 60,000.00 

Total 814,500.00 
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Appropriations— Continued. 

Above  the  Falls  of  Saint  Anthony, 

1874-'87 $105,000.00 

1888 10.000.00 

1890 18,000.00 

Total 133,000.00 

At  the  Falls  of  Saint  Anthony. 

1872-'92...: $615,000.00 

At  Meekers  Island. 

1873 $25,000.00 

From  Saint  Paul  to  Des  Moinks  Rapids. 

1876-'87 $1,733,100.00 

1888 600,000.00 

1890 500,000.00 

Total 2,833,100.00 

At  Des  Moines  Rapids. 

1856-'87 $5,272,200.00  ♦ 

1888 51,250.00 

1890 22,000.00 

Total 5,346,450.00 

At  Rock  Island  Rapids. 

186(>-'92 $1,166,650.00    . 

At  Rock  Island  and  Des  Moines  Rapids, 

1852 $100,000.00 

From  Des  Moines  Rapids  to  Ohio  Rivsb. 

1852-W $5,136,000.00 

1888 300,000.00 

1890 565,000.00 

^       - 

Total 6,001,000.00 

From  Minneapolis  to  Missouri  Riveb. 

1892 $600,000.00 

From  Missouri  River  to  Ohio  River. 

1892 $525,000.00 

From  Ohio  River  to  Head  of  the  Passes. 

1874-'87 $10,115,000.00 

1888 '2, 920, 000. 00 

1890 3,200,000.00 

1891 1,000,000.00 

1892 ^2, 627, 000. 00 

Total 19,862,000.00 

Mississippi  Commission,  expenses  of. 

1871^'89 $850,000.00 

1890 5,625.00 


1891 1.950.00 


5,625. 
1,950. 


Total 857,575.00 

At  Mouth  of  Mississippi  River. 

1836-'87 $8,136,661.53 

1888 18,800.00 

1889 600,000.00 

Total 8,655,461.53 

{Removal  of  snags,  etc.,  from  Upper  Riveb. 

187(>-'87 $382,000.00 

1888 25,000.00^ 

1889 25,000.00 

1890 25,000.00 

1891 25,000.00 

1892 25,000.00. 

Total 507,000.00 


>  Act  of  Angust  11, 1888. 


*  Includes  appropriations  at  apecial  localitiet, 

8648  ■-  17 
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Appropriations— Continaed. 

Removal  of  snags  and  wrecks  from  Lower  River. 

1868-'87 $336,250.00 

1888 100,000.001 

1890 49,089.17 

1891 92,720.97 

1892 98,250.00J 


>  Act  of  August  11, 188S. 


Total 676,310.14 

Surveys  from  Passes  to  headwaters. 

1884-'92 $180,000.00 

Water  gauges. 

1876-'87 $42,100.00 

1888 9,600.00 

1892 5,100.00 


Total 56,800.00 


nilSSISSIPPI  RIVEB«~RR8ERvoins  at  sources  of. 

(Continued  from  Vol.  II,  p.  301.) 

Appropriations. 

See  list  of  approiiriations  under  the  main  heading  of  "  Mississippi  Rivor.'' 
List  of  appropriations,  '91,  2200. 

Gngrin^^i^* 

Chief  of  Engineers. 

Reports,  '88,  202;  '89,  235  j  '90,  211;  '91,  268;  '92,  257. 

Engineers  in  Charge. 
Mai.  C.  J.  Allen,  1878-^90.    Reports,  '88,  1539 ;  '89,  1791 . 
Maj.  W.  A.  Jones,  1890-'—.    Reports,  '90.  2080 ;  '91,  2196 ;  '92,  1818. 
Operations. 

1887-'88.  Increasing  the  lift  of  Poke^ama  Dam  be^n,  '88, 1540. 

1888-'89.  Work  of  increasing  the  lift  in  PokeffamaDam  completed;  repairs  to  Pine 
River,  Leech  Lake,  and  Winnibigoshish  dams,  '89,  1792. 

1889-^90.  Extension  and  repairs  to  Winnibigoshish  Dam  and  repairs  to  Leech  Lake 
Dam,  '90,  2082. 

1890-'91.  Sled  road  constructed  between  Leech  Lake  and  Winnibigoshish  damsy 
and  log  sluice  at  latter  place  repaired,  '91,  2198. 

1891-92.  Construction  of  dam  for  Sandy  Lake  Reservoir  in  progress,  '92,  1819. 
Piiysical  Ciiaracteristics. 

Volume  of  discharge  and  effect  of  reservoirs  on  river,  '88,  1541. 
Projects. 

Since  1870  various  plans  have  been  proposed  for  the  improvement  of  the  Missis- 
sippi River  above  Lake  Pepin  by  a  system  of  reservoirs  at  the  soarccs  of  the 
Mississippi  and  its  upper  principal  tributaries  by  which  the  flood  water  could 
be  impounded  and  suosequently  discharged  during  the  season  of  low  water, 
'70,  2afe,287;  '75.  ii,441;  '79,  1206, 1223. 

In  1880,  following  the  appropriation  of  June  14, 1880,  the  project  of  Maj.  Allen  was 
adopted  providing  for  the  collection  of  the  surplus  water  daring  winter,  spring, 
and  early  summer,  and  its  systematic  release  during  the  seasons  of  low  water. 
The  project  provided  for  the  construction  of  41  reservoir  dams  upon  the  head 
waters  of  the  Mississippi,  Saint  Croix,  Chippewa,  and  Wisconsin  rivers,  at  an 
estimated  cost^  exclusive  of  land  damages,  of  $1,809,083.50,  '81, 1761, 1763, 1770, 
1781,2748,2753;  '82,  1830;  '85,  1749. 

Description  of  dams,  '81,  1763;  '83,  1456, 1472;  '87, 1667, 1678. 

The  Board  of  Engineers  of  1880  approved  of  the  location  and  general  plan  of  the 
dam  proposed  by  Maj.  Allen  at  the  outlet  of  Lake  Winnibigoshish,  on  the 
Mississippi  River,  with  recommended  modifications  in  dimensions  and  con- 
struction, '81,  1763.  Modifications  adopted  in  1882,  '83, 1472,  1474.  Effect  of 
dams  on  low- water  stages,  '86,  1503;  '87.  1669,  1682,  1685, 1687. 

Consideration  of  further  extension  of  system;  Board  of  Engineers,  1887,  do  not 
consider  that  at  present  the  system  should  be  extended  to  the  Saint  Croix, 
Chippewa,  and  Wisconsin  rivers,  '87,  1680,  1690,  1692;  '90,  2081. 

History  of  the  reservoirs  proposed  and  built  at  the  headwators  of  the  MississippL 
'92, 1824. 
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MISSISSIPPI   RIV£R  above  tlic  Falls  of  Saint  Anthony.— 

(Except  reservoiks  at  souucks  ok.) 

(Continuod  from  Vol.  II,  p.  303.) 
A  ppropriations. 

See  list  of  appropriations  Hnder  the  maiu  lieadiug  of  **  Mississippi  Rirer.^ 
Eiisrinccrs* 

ClIIBF  OF  EnGINBRRS. 

Reports,  '88,  201;  '89,  234;  '90,  210;  '91,  268;  '92,  256. 

ENGINKKK8  IN   CHARGE. 

Mai.  ^.  J.  Allen,  1878-'90.    Reports,  '88,  1537 ;  '89,  1787. 
Maj.  W.  A.  Jones,  1890-'—.    Reports,  '90,  2077 ;  '91,  2192;  '92,  1810. 
Assistant. 
U.  Davenport.    Report,  '91,  2194. 
Operations. 
lS.S7-'8«.  No  operations,  '88,  1537. 
1888-'89.  1,524  suaurs  and  logs  and  60  cubic  yards  rock  removed  from  the  channel, 

and  8,318  overhanging  trees  from  the  banks,  '89,  1788. 
1889-'90.  No  operations,  '90,  2078. 

1890--'91.  554  cubic  yards  material  and  957  cubic  yards  of  bowlders  removed  from 
the  channel ;  16iB  cords  of  brush  and  696  cubic  yards  rock  used  in  construction 
of  1,409  linear  feet  of  wing  and  training  dams,  '91,  2193. 
1891-92.  191  snags  and  346  leaning  trees  removed  from  the  channel  and  banks,  '92, 
1816. 
Projects. 
By  Maj.  Far«|nhar,  1874,  for  the  improvement  of  the  river  between  Minneapolis  and 
Saint  Cloud  to  a  depth  of  5  feet  by  the  removal  of  sand,  gravel,  and  bowlder 
bars,  an/l  the  construction  of  wing  dams;  estimated  cost,  $144,667,  '75,  1,359; 
ii,  449, 452;  '86,  1483;  '87,  166-4.    The  appropriations  of  $45,000,  made  1874-76, 
were  expended  on  this  project,  '79,  1166;  '80,  1572. 
Since  1880  operations  have  been  carried  on  nnder  the  project  for  the  improvement 
of  the  river  between  Aiken  and  Grand  Rapids,  165  miles,  by  the  removal  of 
snags,  trees,  and  bowlders,  and  the  construction  of  wijig  dams,  so  as  to  afibrd  3 
feet  depth  during  low- water  stagos.    The  estimated  cost  for  this  improvement 
from  Conradis  Shoals  to  Grand  Rapids,  252  miles,  was  $54,127.50,  '75,  ii,  450-453; 
'80,  1573;  '86,  1484;  '87,  1664. 
In  1889  $18,000  was  estimated  as  required  for  completion,  increasing  the  estimate 
to  $63,000,  '89,  1789;  '90,  2078. 
Surveys. 
Maps. 
Potters  Chute,  Hales  Rapids,  Pine  Rapids,  Crooked  Rapids,  Batsons  Cut,  Ox  Port- 
age Bar  and  Rapids,  Noyes' Rips,  Sandy  Lake  Rapids,  Moose  Rapids,  Island 
Rapids,  Tow  Head  Rapids,  '91,  219p. 


MISSISSIPPI  RIVER.— Preservation  of  the  Falls  of  Saint  Anthony. 

(Continued  from  Vol.II,  i>.  304.) 
Appropriations. 

See  list  of  appropriations  under  the  maiu  heading  of  ^'MLasissippi  River." 
Enf^ineers. 
Chief  of  Engineers. 

Report,  '88,  200. 
En(hneer  in  Charge. 
Maj.  C.  J.  Allen,  1878-'90.    Report,  '88,  1536. 
Operations. 

1887-'88.  No  operations  for  lack  of  funds,  '88,  1536. 
Projects. 
Previous  to  the  adoption  of  the  project  of  1874  $200,000  had  been  appropriated  and 
applied  toward  closing  the  tunnel  between  Hennepin  und  Nicollet  islands  by 
timber  and  ma^ionry  bulkheads  and  the  filling  of  the  upper  part  of  the  tunnel 
withclayaudpuddle, '71.  257,294;  •72,2i)7;  '73,408,410;  '74,i,277;  '85,1722. 
The  project  of  1874  provided  for  the  construction  of  a  concrete  dike  across  the 
river  and  underneath  the  limestone  ledge,  the  construction  of  flooding  or  roll- 
ing dams  to  protect  the  upper  surface  of  the  ledge,  and  the  construction  of  a 
timber  apron  and  wings  to  ]>revent  the  recession  of  the  crest  of  the  falls,  '74, 
i,28'4;  '76,  i,699;  '85,  1722;  '86,  255.  1480.    The  estimated  cost  was  $419,792, 
'74,  i,285.     Increased  in  1876  to  $529,726.31,  '76,  i,700;  '78,  726.    Reduced  in 
1884  to  original  estimate,  '84, 1596;  '86,  1481.    The  dike  was  completed  in  1876 
and  remaining  works  in  1878,  '77,  565;  '79,  1159, 11&5;  '86,  255. 
In  1879  a  log  sluice  Wiis  placed  at  the  westerly  side  of  the  apron,  '80,  1565;  '86, 1480. 
In  1888  $210,000  was  estimated  as  necessary  for  the  completion  of  the  existinc 
project,  '88,  210. 
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miSSISSIPPl  BIVJBB.— Mebkkrs  Island  Lock  and  Dam. 

(Continued  from  Vol.  11,  p.  305.) 

A  ppropriations« 

Soe  list  of  appropriations  uuder  the  main  headings  '' Mississippi  Riyer.* 

Entfineei*8« 

Chikk  op  Engineers. 
Report,  '88,  201. 

EnGINEKU  in  CilAKGK. 

Maj.  C.  J.  Allen,  1878-'90.    Report,  '88,  1536. 

Operations. 

18^7-'«8.  No  operations,  '88,  1536. 

Projects. 

By  Maj.  Warren,  1867,  modified  in  1874,  so  as  to  provide  for  a  lock  and  dam  acro.vi 
the  river  at  Meeker^  Island;  timber  dam,  with  lock  of  17-foot  lift,  with  faces 
of  granite  uKisoury;  dimensions  of  lock  300  feet  by  80  feet:  estimated  cost, 
$022,121/67,  259;  '74,  i,287;  '81,  1747. 


IfllSSI^lSlPPI     BITER     from      Saint    Paul     to     Des     Moines 

Kapids«— (KxcKi'T  harkor  of    refuge    in   Lake    Pkpix,    ice   harbor  at 
DuuuijUE,  Rock  Island  Rapids,  and  Des  Moines  Rapids.) 

(Continued  from  Vol.  II,  p.  306.) 

A  ppropriations. 

See  list  of  appropriations  under  main  heading,  '' Mississippi  River." 
Commerce. 
Conunercial  interests  affected  by  obstructions  at  Rock  Island  Rapids,  '89,  1762. 

Contracts. 

1889.  Patterson  Bros.,  for  cou8t;rnction  of  dams  and  shore  protection,  stone  at  $1.20 
per  cubic  yard,  and  bru8h  at  40  cents  per  cubic  yard ;  A.  J.  Whitney,  for  con- 
struction of  dams  and  slioro  protecljon,  at  $1.20  per  cubic  y<ird  for  stone,  and 
40  cents  per  cubic  yard  for  bnish ;  A.  J.  Whitney,  for  construction  of  dams  and 
shore  protection,  at  $1.15  per  cubic  yard  for  stone,  and  40  cents  per  cubic  yard 
for  brush;  A.  H.  Wliituey,  for  dam  and  shore-pro  tec  tion  construction,  at  $1.30 
per  cubic  yard  for  stone,  and  50  cents  per  yard  for  brush,  '89,  1738. 

1890.  A.  J.  Whitney,  for  dred^in^,  at  17  cents  per  cubic  yard,  '91,  2168. 

1891.  .1.  Richtmau,  for  coustruction  and  rc]iair  of  dams  and  shore  protection,  stone 
at  $1.20  i)cr  cubic  yard,  and  brush  at  27  cents  per  cubic  yard,  '91,  215^.  W.  A 
Patterson,  for  construction  and  repair  of  dams  and  shore  protection,  at  90  cents 
per  cubic  yard  for  rock,  and  50  cents  per  cubic  yard  for  brush,  '91,  2153. 

1892.  J.  Richtmau,  for  construction  and  repair  of  brush  and  rock  dams  and  shore 
protection,  at  $1.20  per  cubic  yard  for  rock,  and  27  cents  per  cubic  yard  for 
brush,  '92,  17J)5.  Patterson  Bros.,  for  construction  and  repair  of  brush  and 
rock  dams  and  shore  ])rotection,  at  90  cents  per  cubic  yard  for  rock,  and  40  cents 
per  cubic  yard  for  brush,  '92,  1801. 

Chief  of  Engineers, 

Reports,  '88,  197, 1510;  '89,  232, 1750;  '90,  208;  '91,  265;  '92.  255. 
Board  of  Engineers. 
Convened  at  Saint  Paul,  August  25, 1887,  by  S.  O.  No.  67,  to  examine  and  report 
upon  the  test  of  the  ^'Adams''  Hume.     Report, '88,  1511.      (Mi\js.  Allen  and 
Adams  and  Capt.  Marshall.) 
Convened  at  Rock  Island,  January  16, 18H9,  by  S.  O.  No.  59,  to  report  upon  project 
for  improvement  of  the  river  at  Rock  Island  Rapids.     Report,  '89, 1751.     (Col. 
Poe  and  Majs.  Mackenzie  and  Marshall.) 
Engineer  in  Charge. 
Maj.  A.Mackenzie,  1880-'—.    Reports,  '88,  1480;  '89,  1731;  '90,  2033;  '91,  2147; 
'92.  1779. 
Assistants 
C.  W.  Durham.    Reports,  '88, 1491, 1501 ;  '89, 1739, 1746 ;  '90,  2038, 2059 ;  '91, 2154, 

2169;  '92,  1787,1812. 
M.Meigs.    Reports,  '88,  1506;  '89,  1745,  1748;  '90,  2056;  '91,  2165,  2171;  '9* 
1809, 1813. 
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MISSISSIPPI    BITEB,   from    Saint    Paul    to    Des    MoineA 

Rapids— ContiDaed. 
Operations. 

l887-'88.  89,035  cnbic  yards  rock  and  71,766  cubic  yards  brnsh  nsed  in  constrnction 
and  repair  of  win^  dams  and  shore  protection  at  Andalusia  and  Crooked 
,  Slouch,  between  Mmneiska  and  Winona,  Reads  Landing  and  Minueiska,  Sand 
Prairie  and  Savannah,  Guttonberg  and  Waupeton,  and  Homer  and  Queens 
Bluff,  '88,  1491, 1502.  1,343  cubic  yards  rock  blasted  and  removed  at  Rock 
Island  Rapids,  and  28,596  cubic  yards  sand  dredged,  '88.  1503, 1504.  860  chbio 
yards  rock  removed  at  Drews  Prairie  and  at  Crossing  below  Island  395;  repairs 
to  Shokokon  dams  Nos.  1  and  2 ;  Dam  No.  5  built  at  Vixen  Chute,  '88,  1507. 
9,500  linear  feet  of  shore  protection  coustruo^d  at  Island  395,  Sauerweins 
Bend,  and  at  foot  of  Burlington  Island,  '88, 1508. 

1888-^89.  56,498  cubic  yards  rock  and  71,264  cubic  yards  brnsh  used  in  revetment, 
bank  protection,  and  construction  of  wing  dams  at  Fountain  City,  West 
Newton  Bar,  Island  395,  Shokok(m  Dams,  Crooked  Slough,  and  Fort  MsMlison : 
also  between  Saint  Paul  and  Prescott,  '89, 1739-1748.  Buoyage  of  Rock  Islana 
Rapids,  '89, 1744.  Repairs  to  breakwater  at  Lake  City  and  to  shore  protection 
at  Burlington  and  Sauerweins  Bend,  '89,  1744-1746.  460  cubic  yards  rock 
blasted  and  removed,  and  1,883  cubic  yards  rock  placed  in  dam  construction 
at  Rock  Island  Rapids,  '89,  1747. 

1889-90.  261,625  cubic  yards  rock  and  285,659  cubic  yards  brnsh  used  in  construc- 
tion of  wing  dams,  training  walls,  and  bank  protection  between  Saint  Paul 
and  Prescott,  Prescott  and  Lake  Pepin,  Reads  Landing  and  Fountain  City, 
Quttenberg  and  Waupeton,  Fairport  and  Muscatine ;  also  at  Winona,  Crooked 
Slongh,  Keithsburg,  Pontoosuc,  and  Fort  Madison,  '90,  2038-2059.  Buoyage  of 
Rock  Island  Rapids, '90,  2049.  2,156  cubic  yards  rock  blasted  and  removed, 
and  9  guide  piers  built  at  Rock  Island  Rapids,  '90,  2050,  2052.  Construction 
and  repair  of  plant,  '90,  2055. 

1890-^91.  Dams  24  and  25  at  Pine  Bend  comprleted ;  Dam  No.  22  lengthened,  '91, 2156. 
Shore  protection  of  Island  No.  13  repaired;  dams  44  to  48  constructed  at  Grey 
Cloud  Landing,  '91, 2156.  Dams  32  and  33  built  at  Nininger,  and  dams  2, 26, 
27,  30,  and  31  raised,  '91,  2157.  Dredging  through  bar  opposite  Dam  No.  10, 
'91, 2157.  Aggregate  length  of  above  works,  3,390  feet,  cousuniing  5,074  cubic 
yards  of  rock  and  12,044  cubic  yards  of  brush,  '91,  2158.  1,130  linear  feet  of 
wing-dam  construction  at  Read  Landing  and  vicinity  of  Teepecota  Point,  '91, 
2160.  Repairs  to  dam  at  head  of  Pomme  de  Terre''  Slough,  '91,  2160.  4,985 
linear  feet  of  wing  dam  built  and  repaired,  consuming  11,286  cubic  yards  of 
rock  and  14,795  cubic  yards  of  brnsh  at  Fountain  City  and  Wilds  Landing, 
'91,  2161.  Break  in  dam  across  Harper  Slough  repaired,  '91,  2162.  Buoys 
reset  on  Rock  Island  Rapids,  '91,  2162.  1,659  cubic  yards  of  rock  blasted  and 
2,119  cubic  yards  dredged  and  removed  from  Saint  Louis  Chain,  Rock  Island 
Rapids,  '91,  2164.  Repairs  to  pier  at  Lake  City,  '91,  2165.  14,837  cnbic  yards 
of  rock  and  10,720  cubic  yards  of  brush  used  in  construction  of  dams  and  shore 
protection  in  vicinity  of  Burlington  and  Dallas,  '91,  2166.  Repair  and  con- 
struction of  plant,  '91, 2169.  22,370  cubic  yards  of  rock  and  20,307  cubic  yards 
of  brush  used  in  construction  of  dams  and  shore  protection  at  Read  Landing, 
Minneiska,  La  Crosse,  Prairie  du  Chien,  and  Clinton,  '91,  2170.  9,082  cnbic 
yards  of  material  dredged  at  Port  Byron  Harbor,  '91, 2170.  11,465  cnbic  yards 
of  material,  240  cubic  yards  of  bowlders,  and  one  wreck  removed  at  Montrose 
Harbor,  '91,  2171. 

1891-92.  1,230  cubic  yards  of  rock  blasted  and  removed  below  Minneapolis,  '92, 
1788.  2,720  linear  feet  of  bank  revetment  constructed  at  Pike  Island,  '92, 1789. 
Dredging  at  Groveland  Park,  Minnehaha,  Pike  Island,  and  above  Fort  Sncll- 
ing,  '92,  1789.  8,055  linear  feet  of  brush  and  rock  dam  built  between  Saint 
Paul  and  Prescott, '92,  1792.  3,120  linear  feet  of  brush  and  rock  dam  built 
between  Prescott  and  Lake  Pepin;  20,867  linear  feet  of  bru.sh  and  stone  dam 
and  shore  protection  built  between  Reads  Landing  and  Minneiska,  '92,  1796. 
15,405  linear  feet  of  brush  and  rock  wingdani  and  shore  protection  built  between 
Minneiska  and  La  Crosse,  '92, 1798.  2,571  linear  feet  of  dam  and  shore  protec- 
tion built  and  repaired  between  La  Crosse  and  Crooked  Slough,  '92,  1800. 
7,019  linear  feet  of  brush  and  rock  wing  dam  built  at  Prairie  du  Chien,  '92, 
1801.  760  linear  feet  of  wing  dam  built  at  Cassvillo  Slough,  '92,  1802.  1,350 
linear  feet  of  dam  and  shore  protection  built  in  vicinity  of  Clinton,  '92, 1802. 
37,094  cubic  yards  of  material  dredged  at  Port  Byron  Harbor,  '92,  1803.  3,300 
cubic  yards  of  solid  rook  blasted  and  removed,  2,672  cubic  yards  of  stone  used 
in  constrnction  of  guide  piers,  and  2,960  linear  feet  of  wing  dam  bnilt  at  Rock 
Island  Rapids,  '92,  1806.  Construction  and  repair  of  plant,  '92,  1807.  11,0()9 
linear  feet  of  brush  and  rock  dam  and  revetment  constructed  between  Keiths- 
burg and  Montrose,  '92,  1811.  11,405  cubic  yards  of  material  dredged  at 
Montrose  Harbor,  '92,  1812.  16,965  cubic  yards  of  material  dredged  at  Pike 
.  Island,  '92, 1813. 
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MISSISSIPPI    BIYER,   from    Saint    Paul    to    Des    noines 

Kapids — Coutinued. 
Plans. 

By  Board  of  Engineers,  1889|  for  constrnction  of  a  canal  aronnd  Rock  Island  Rapids 
10|  miles  in  length,  with  a  width  of  from  200  to  500  feet  and  a  ]ow-wat<>r 
depth  increasing  irom  6  to  12  feet,  having  two  locks  80  feet  wide  and  325  feet 
long;  estimated  cost>  $4,000,000,  '89,  1750,  1767. 
Projects. 
The  general  project  for  the  improvement  of  the  river  hetween  Bafnt  Panl  and  Des 
Moines  Rapids  is  the  gradual  bringing  of  the  river  into  one  channel  by  the 
construction  of  brush  and  stone  dams  by  which  chutes  are  closed  and  wide 
places  contracted;  also  t^e  protection  of  caving  banks  and  heads  of  islands. 
At  special  localities  dredging  is  resorted  to  as  an  aid  to  the  contracting  and 
regulating  works,  '81,  2745;  '83,  1383. 
At  special  locations. 

At  Guttenberg,  Iowa,  the  project  was  the  closure  of  Swifts  Slough  and  the  pro- 
tection of  the  head  of  the  island  opposite  the  town,  '81,  1694,  1700;  '85,  1720. 

At  Dubuque,  Iowa,  the  project  of  1876  proposed  the  formation  of  an  artificial 
cut  from  Waples  to  New  Barneys  cuts;  also  the  closure  of  Seventh  Street 
Slongh,  New  Barneys  and  Waples  cuts,  '76,  i,  696.  Modified  in  1877  for  tem- 
porary improvement  of  the  bar  by  dredging  and  subsequently  its  permanent 
improvement  by  the  construction  of  a  training  dike  from  the  npper  end  of 
New  Barneys  Cut  to  the  railroad  bridge,  '77,  525. 

In  1879  a  Board  of  Engineers  recommended  the  improvement  of  the  bar  by  the 
construction  of  two  contracting  dikes  from  the  Dunleith  Shore  if  the  dredged 
channel  then  in  progress  in  front  of  Dubuque  Wharf  showed  signs  of  refilling; 
estimated  cost  of  dikes,  $12,688,  '79 ,1143;  '80,  1532.  The  success  of  dredging 
alone  having  been  demonstrated  the  construction  of  dikes  has  been  omittcil, 
'86,  1424. 

At  Rock  Island  Harbor  the  project  of  1879  proposed  the  removal,  by  dredging, 
of  the  bar  along  the  levee  and  a  part  of  the  large  bar  extending  from  the  foot 
of  Rock  Island,  covering  the  steamboat  landing;  estimated  cost,  $26,759.15, 
•80,  1539;  '85,  1695.     Project  completed  in  1884,  '85.  1696. 

At  Andalusia,  III.,  the  project  of  1880  proposed  the  improvement  of  the  channel 
of  approach  between  the  main  channel  and  the  landing  by  the  construction 
of  dams  between  the  Illinois  shore  and  Island  321,  between  Islands  320  and 
321,  and  between  Islands  318  and  319,  together  with  the  necessary  shore  pro- 
tection; estimated  cost,  $18,000,  '81,  1705,  1706. 

At  Muscatine,  Iowa,  the  project  of  1879  proposed  the  temporary  improvement  of 
the  bar  in  front  of  the  city  landing  by  dredging;  estimated  cost,  $19,250,  '79, 
1137;  '80,  1540. 

At  Burlington  Harbor,  Iowa,  the  project  of  1875-79  proposed  the  improvement 
of  Rush  Chute  by  the  removal  of  the  bar  at  its  head  by  dredging  and  the 
contraction  of  the  channel  at  the  foot  of  the  chute  by  rectifying  dams  with 
shore  protection;  estimated  cost,  $69,656.57, '76,  i,  691,  693;  '79,1138;  '80, 
1541.  After  1881  this  improvemejit  was  carried  on  under  appropriations  for 
improving  the  Mississippi  River  between  Saint  Paul  and  Des  Moines  Rapids, 
'81,  1708. 

At  Fort  Madison  the  project  of  1875  proposed  the  closing  of  Niota  Chute  and 
the  protection  of  the  heads  of  adjacent  islands,  '76,  i,  688;  '79,  1139. 

In  1889  the  Board  of  Engineers  proposed  the  improvement  of  the  existing  navi- 
gable channel  through  Rock  Island  Rapids,  giving  a  low-water  d^pth  of  4  feet, 
bv  rock  excavation,  the  construction  of  wing  dams,  erection  of  guide  piers, 
and  dredging;  estimated  cost,  $330,000,  '89,  1750,  1761. 

Surveys. 

Maps. 
'89, 1766. 


nilSSISSIPPI  BIVER  from  Des  Ifloines  Rapids  to  the  moutli 
of  the  Illinois  Kiver.— (ExcBrr  operations  of  snag  boats.) 

(Continued  from  Vol.  II,  p.  309.) 

Appropriafions. 

See  list  of  appropriations  under  the  main  heading,  ''Mississippi  River.'' 

Contracts. 

1888.  J.  Richtman,  for  brush,  at  72  cents  per  enhic  yard,  and  rook,  at  $1.53  per  cubic 
yard,  '88, 1463.  Price  &  King,  for  rejKiiriiig  levees,  at  10.9  cents  per  cubic  yard, 
*89,  1717.  A.  J.  Whitney,  for. rock,  at  $1  to  $1.29  per  cubic  yard,  and  brush, 
from  .50  cents  to  60  cents  per  cubic  yard,  '89,  1719.  H.  S.  Brown,  for  rock,  at 
$1.50  per  cubic  yard,  '89,  1720. 
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MISSISSIPPI  RIV£B,  fronoL  Bes  Moines  Rapids  to  iiie  mouth 

of  Ihe  Illinois  River-— Continaed. 

Contracts — Continued. 

1890.  M.  Von  Hein.  for  repairing  barges,  at  $3,950;  F.Menke,  for  rock,  at  64  cents 
per  cnbic  yard :  Reid,  BroRe  &  Ebert,  for  rock,  at  68f  cents  per  cnbic  yard ;  H. 

.L.  Hart,  for  rock,  at  54f  cents  per  cubic  yard,  and  brush,  at  29^  cents  per  cubic 
yard ;  Hannibal  Lime  Company,  for  rock,  at  50  cents  per  cubic  yard ;  J.  G.  Fox, 
for  brush,  at  S5  cents  per  cubic  yard,  '91,  2120. 

1891.  Tigne  &  McCafTery, for  rock, at  69  cents  per  cubic  yard;  H. 8. Brown,  for 
dredging,  at  12.4  cents  per  cubic  yard,  '91,  2121. 

1892.  H.  L.  Hart,  for  rock,  at  from  62  to  66  cents  per  cnbic  yard,  and  brush,  at  29^ 
cents  per  cubic  yard ;  Keid,  Brose  &>  Ebert,  for  rock,  at  69|  cents  per  cubic  yard ; 
Hannibal  Lime  Company,  for  rock,  at  53  cents  per  cubic  yard ;  F.  W.  Menke,  for 
rock,  at  62  cents  per  cubic  yard,  *92, 1771. 

Engineers. 
CiiiKF  OP  Engineers. 

Reports,  '88,  196, 1466;  '89,  230;  '90,  206;  '91,  263;  '92, 253. 
BoAiiP  OF  Enginkkrs. 
Convened  at  Quincy,  111.,  October  24, 1887,  by  S.  O.  No.  77,  to  consider  and  report 
upon  improvement  of  the  Mississippi  River  from  Des  lioines  Rapids  to  mouth 
of  Illinois  River.    Report,  '88,  1466.    (Lieut.  Col.  Merrill,  Majs.  Mackenzie  and 
Miller,  and  Second  Lieut.  Craighill.) 
Convened  at  Quincy,  111.,  February  18, 1891,  by  8.0.  No.  77,  to  report  upon  the 
reopening  of  Willows  Slough  or  some  other  channel  from  Mississippi  River  to 
Quincy  Bay.    Report,  '91,  2131.    (Majs.  Mackenzie,  Miller,  and  Rnffuer.) 
Engineers  in  Cbakgr. 
Mflj.  E.  H.  Rufi'ner,  1885-'92.    Reports,  '88,  1461;  '89,  1717;  '90,  2005;  '91,  2119, 

2125. 
Maj.  A.  Mackenzie,  1888-'89.    Reports,  '88, 1479;  '92,  1766. 
Operations* 
By  hiked  labor. 
1887-88.  4,627  cubic  yards  rock  and  3,762  cubic  yards  brush  placed  in  dam  con- 
struction near  Cap  an  Gris ;  3,000  cubic  yards  rock  and  1,339  cubic  yards  brush 
used  in  stone  protection  at  Island  500  and  at  Cap  au  Gris,  '88,  1461.   1,225  linear 
feet  of  brush  and  stone  dam  built  at  Martins  Landing;  4,686  cubic  yards  rock 
and  1,731  cubic  yards  brush  used  in  revetment  at  Barrack  Island  and  Island  507 ; 
2,211  cubic  yards  rock  placed  in  Dardenne Island  Dam;  1,583  cubic  yards  rock 
used  in  repair  of  shore  protection  at  Bottlers  Island  Tow-head,  '88, 1462. 
Under  contract. 
2,571  cubic  yards  of  rock  and  2,153  cubic  yards  brush  placed  in  dam  and  shore 
protectiou  at  Gilbert  Island ;  1,852  cubic  yards  rock  and  2,097  cubic  yards  brush 
used  in  completion  of  main  dam  at  Turners  Island,  '88,  1462.   7,127  cubic  yards 
rock  and  5,628  cubic  yards  brush  used  at  Stag  Island  Dam;  5,220  cubic  yards 
rock  and  2,832  cubic  yards  brush  used  in  construction  of  1,800  linear  feet  of 
wing  dam  above  Hannibal,  '88, 1463. 
Undkr  contract. 
1888-'89.  245,000  cubic  yards  material  used  in  repair  of  levees,  '89,  1719.    37,962 
cubic  yards  rock  and  23,670  cubic  yards  brush  used  in  construction  and  repair 
of  wing  dams  and  shore  protection,  '89,  1720. 
By  hirkd  labor. 
19,200  cubic  vards  gravel  dredged  and  dumped  ui>on  Westport  Chute  Dam ;  3,706 
cubic  yards  material  dredged  frova  channel  above  Hamburg  Bay, '89,  1721. 
Undkr  conti^act. 
1889-^90.  24,200  cubic  yards  rock  and  12,108  cubic  ^ards  brush  used  in  construc- 
tion and  repair  of  wing  dams  and  shore  protection,  '90,  2006. 
By  hired  labor. 
67,568  cubic  yards  material  dredged  from  bar  in  front  of  landing  at  Hannibal, 
'90,  2007.  Hydraulic  dredging  at  Whitneys  Bar,  '90,  2008.    Extensive  repairs 
to  plant,  '90,  2010. 
Undur  contract. 

1890-'91.  Repairs  to  barges,  '91,  2120.  34,763  cubic  yards  material  dredged  at 
Cedar  Creek  Bar,  '91,  2121. 
By  hirkd  labor. 
4,460  linear  feet  of  shore  protection  laid  at  Cottonwood  Island,  consuming  10,496 
cubic  yards  of  brush  and  stone,  '91,  2120.  36,203  cnbic  yards  material  dredged 
and  dumped  upon  dam  at  head  of  Clarksville  Island;  24,313  cubic  yards 
brush  and  stone  bank  protection  placed  at  Suy  Island  Levee;  1,125  linear  feet 
of  wing  dam  built  at  Cottonwood  Island,  '91,  2122.  Total  material,  rock  and 
bmshi  used  in  wing  dams  and  shore  protection,  43,183  cubic  yards,  '91,  2123. 
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MISSISSIPPI  BIV£R  fVom  Bes  nioiiies  Rapids  to  the  mootb 

of  tlie  Illinois  Biver^-Continued. 

Operations— Continaed. 

TTjT¥\j*j»  CONTRACT 

1891-'92.  48,200  cabio  yards  material  dredged  in  Quincy  Bay,  *92,  1767. 

By  hiked  labor. 
Dam  at  Clarksville  Island  raised  and  strengthened;  repairs  to  shore  protection 
at  Scotts  Landing;  2,750  cnbic  yards  rock  and  527  cabio  yards  of  brush  nsed 
in  shore  protection  opposite  the  foot  of  Hog-back  Island ;  1,800  cnbic  yards 
rock  and  871  cnbic  yards  brnsh  nsed  in  wing  dam  at  Hickory  Chnte;  1,252 
cnbic  yards  rock  and  1,362  cnbic  yards  brush  used  in  construction  of  wing  dam 
at  Tully  Island;  19,542  cubic  yards  gravel  used  in  shore  protection  above 
Hannibal  Bridge  and  at  bend  ot  Tully  Island,  '92,  1767, 1768. 
Plans. 

In  1891  the  Board  of  Engineers  did  not  consider  the  ''reopening  of  Willow  Slough 
or  some  other  channel  from  the  Mississippi  River  to  Quincy  Bay''  advisable, 
'91, 2132. 
Projects. 

The  general  project  for  the  improvement  of  the  river  between  Des  Moines  Rapids 
and  the  mouth  of  the  Illinois  River,  a  distance  of  161  miles,  is  the  closure  of 
side  channels  by  low  dams,  usually  of  brush  and  stone ;  the  contraction  of  the 
width  of  the  river,  where  excessive,  by  spur  dikes  of  brush  and  stone,  and 
the  protection  of  banks  subject  to  erosion  by  brush  mattress,  covered  with 
stouo;  the  object  sought  is  a  low- water  depth  of  about  5  feet,  '81,  2745; 
'85.2539;  '87,217. 

At  Alexandria  Harbor,  Mo.,  the  project  of  1879  proposed  the  improvement  to  a 
depth  of  5  feet  at  low  water  of  Warsaw  Crossing  Bar  by  the  construction  of 
wing  dams;  estimated  cost,  $30,945.75,  '79,  1150;  '83,  240.  Improvement 
accomplished  in  1883  by  the  expenditure  of  $16,000,  '83,  1424. 

At  Quincy  Harbor  and  Bay  the  project  of  1879  proposed  the  improvement  of  the 
bar  in  front  of  the  city  landing  by  3  spur  dikes  and  1  closing  dam  from  the 
right  bank,  and  the  improvement  of  Quincy  for  use  as  an  ice  harbor,  and  to 
accommodate  commerce  by  dredging  to  a  depth  of  6  feet;  estimated  cost, 
$224,110,  '79,  1130, 1131;  '80,  1543. 

The  project  for  improvement  of  the  river  at  Hannibal,  Mo.,  was  adopted  in  1880  and 
proposed  the  removal  of  the  bar  in  front  of  the  city  by  dredging  and  the  preven- 
tion of  its  re-formation  by  spur  dikes  from  the  Illinois  shore;  estimated  cost, 
$60,000,  '80,  1547. 

By  Maj.  Mackenzie,  1880,  for  improvement  of  the  river  in  the  vicinity  of  Louisiana, 
Mo.,  so  as  to  afford  6  feet  at  low  water,  by  the  construction  of  a  spur  dike 
from  the  Illinois  shore  opposite  Louisiana,  the  removal  of  rocks  from  the 
channel  below  the  bridge,  the  closing  of  Buffalo  Island  and  Brokau  chutes, 
the  construction  of  a  spur  dike  from  the  Illinois  shore  below  the  bridge,  and  the 
shore  protection  of  Buffalo  Island ;  estimated  cost,  $55,000,  '81,  1723, 1726. 

In  1887  the  Board  of  Engineers  recommended,  pending  the  preparation  of  a  con* 
secutive  plan  for  the  improvement  qf  this  portion  of  the  Mississippi  River, 
that  operations  be  continued  under  existing  prmects,  the  general  purpose 
being  to  secure  a  low-water  channel  throughout  of  an  average  width  of  2,000 
feet  by  construction  of  works  of  contraction,  closing  duplicate  channels  and 
island  chutes,  and  revetment  of  banks,  '88,  1469, 1470. 
Snrveys. 

Survey  of  Willow  Slough.    Made,  1890,  under  direction  of  Mi^].  Rnffner,  '91,  2125. 


MISSISSIPPI   RIVISR  at  Rock  Island  Rapids.— (See  Rock  Island 

Rapids.) 


miSSISSlPPI  RITER  between  the  mouths  of  the  Illinois  and 
Ohio  Rivera.— (Except  ick  harbor  at  Saint  Louis.) 

(Continued  from  Vol.  II,  p.  312.) 

Appropriations. 

Sec  liHt  of  appropriations  under  tlic  main  heading,  ^'MissisRippi  River." 

Commerce. 

List  of  stenmcrs,  harges,  and  rcowh  arriving  at  Saint  LoiiiH  for  1888  and  1889,  ^rith 
draft  aud  tonnage, '89,  1698;  '90,  1985;  '91,  2105;  '92, 1733. 
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MISSISSIPPI  RIVER  between  the  nioaihs  of  the  Illinois  and 

Ohio  Rivers — Coutinued. 
Contracts. 

1888.  Glenwood  Lime  and  Quarry  AsRooiation,  for  stone,  at  47f  cents  per  cubic  ynrd, 
'88,  1425.  J.  Cleary,  for  piles,  at  8  to  10  cents  per  foot,  '88, 1428.  W.  D.  Jiangs, 
for  manila  rope,  at  10.3  cents  per  pound,  and  sisal  rope,  at  9.7  cents  per  pound, 
'88,  1428.  Gray  ton  Quarry  Company,  for  stone,  at  40  cents  per  cubic  yard,  '88, 
1428.  W.  D.  Bangs,  for  sisal  yarn,  at  9.7  cents  per  pound,  '88,  1428.  M.  M. 
Buck,  for  oakum,  at  8  cents  per  pound,  '88,  1428.  W.  L.  Fox  &  Co.,  for  nails, 
at  2  cents  per  pound,  screw  bolts,  at  8.7  cents  per  pound,  and  iron,  at  1.9  cents 
per  pound,  '88,  1428.    J.  J.  Hauk,  for  wire,  at  3  cents  per  pound,  '88,  1428. 

1889.  N.  W.  Tucker,  for  piles,  at  from  5  to  7  cents  per  foot,  '89,  1680.  H.  E.  Coffin, 
for  wire,  at  3  cents  per  pound,  and  screw  bolts,  ac  2.3  cents  per  ]3ound,  '89, 1680. 
H.  L.  Fox  &  Co.,  for  manila  rope,  at  13.6  cents  per  pound,  nails,  at  1.9  cents 
per  pound,  and  spike,  at  2.6  cents  per  pound,  '89,  1680.  Grafton  Quarry  Com- 
pany, for  stone,  at  40  .cents  per  cubic  yard,  '89,  1680.  N.  W.  Tucker,  for  brush, 
at  ^  cents;  and  poles,  at  $1.47  per  cord,  '89,  1681. 

1891.  F.  Duff,  for  furnishing  lumber,  at  from  $23  to  $51  per  M  feet,  B.  M.,  '91,  2091. 
J.  Cleary,  for  piles,  at  ftom  6  to  8  cents  per  linear  foot;  Grafton  Quarry  Com- 
pany, for  stone,  at  45  cents  per  cubic  yard ;  A.  W.  Benedict,  for  rope,  at  from 
11.15  cents  to  7.87  cents  per  pound;  J.  J.  Hawk,  for  wire,  at  3.05  cents  per 
pound;  II.  E.  Coffin,  for  spike,  at  2.55  cents  per  pound;  H.  L.  Fox  &  Co.,  for 
screw  bolts,  at  2.29  cents  per  pound,  '91,  2092.  H.  S.  Brown,  for  construction  of 
extensive  dam,  at  $38,270;  S.  S.  Holbrook,  for  construction  of  6  barges,  at  $3,750 
each ;  8.  W.  Coflin,  for  construction  of  7  barges,  at  $3,795  each,  '91,  2093. 
Engrineers. 
Chirf  of  Enginkkrs. 

Reports, '88,  192,195;  '89,  227;  '90,  203;  '91,  259;  '92,  249. 
Enginkkr  in  Charge. 
Maj.  A.  M.  Miller,  188&-'— .     Reports,  '88,  1422,  1452;  '89,  1673;  '90,  1964;  '91, 
2087;  '92,  1713. 
Assistants.  * 

D.M.  Currie.    Reports,  '88,  1428;  '89,  1681;  '90,  1969;  '91,  2093;  '92, 1719. 
W.S.Mitchell.    Reports, '88,  1436;  '89,  1684;  '92,  1717. 
J.O.Holman.    Reports, '88,  1432;  '89,  1687;  '90,  1971,1974,1975;  '92,  1723. 
C.  D.  Lamb.    Reports,  '88,  1433;  '89,  1683, 1686;  '90,  1972;  '91,  2094. 
8. 8.  Van  Norman.    Reports,  '89,  1688;  '90,  1976;  '91,  2096;  '92,  1723. 
Operations. 
■1887-'88.  2  hurdles  buUt  at  Pulltieht,  '88,  1423.    1,775  linear  feet  of  bank  revet- 
ment constructed  at  Jim  Smiths,  '88,  1424.    Repnirs  to  existing];  hurdles,  :nid 
1,620  linear  feet  of  new  hurdle  built  at  Sulphur  Springs,  '88, 1424.    175  snags 
and  162  leaning  trees  removed,  '88,  1424. 
1888-^89.  At  Horsetail  Bar,  450  linear  feet  of  hurdle  built  at  head  of  Carrolls 
Island,  and  repairs  to  exinting  hurdle  and  revetment,  '89, 1674.     115.450  S({uare 
feet  brush-mattress  and  stone  bank  protection  placed  at  Twin  Hollows,  extend- 
ing existing  revetment  1,750  feet,  '89,  1674.    2,775  linear  feet  of  hurdle  built 
at  Pulltight,  '89,  1675.     1,200  linear  feet  of  hurdle  built  at  Jim  Smiths,  '89, 
1676.     Repairs  to  hurdles  at  Sulphur  Springs,  '89,  1676.    7,170  linear  feet  of 
hurdle  built  at  Lucas  Crossing,  '89,  1676. 
1889-'iK).  2,605  cubic  yards  stone  used  in  raising  1,100  linear  feet  of  Piasa  Dam  to 
6  feet  above  low  water,  '90,  1965.    8,250  square  feet  of  submerged  revetment 
and  63,500  square  feet  of  upper-bank  protection  placed  at  Twin  Hollows,  '90, 
1966.     1,260  linear  feet  of  hurdle  built  at  Pulltight,  '90,  1966.    53,100  square 
feet  of  mattress  built  and  sunk,  and  1,390  linear  jeot  of  upper-bank  protection 
placed  at  Jim  Smiths,  '90,  1967.     4,050  linear  feet  of  hurdle  built  at  Lucas 
Crossing,  '90, 1967. 
1890-*91.  2  hurdles  located,  and  600  linear  feet  of  mattress  placed  in  protection  of 
their  shore  ends  at  Rush  Tower,  '91,  2093.    2  hurdles  built  at  Saint  Genevieve, 
'91,  2093.    9,744  cords  of  brush  procured  aud  piled  for  use,  '91,  2096.    Repairs 
to  plant,  '91,  2096. 
1891-92.  110  piles,  45,500  cubic  yards  brush,  and  17,422  cubic  yards  stone  used  in 
extension  of  submerged  brush  and  stone  dike  at  Alton,  '92, 1714.     Hurdle  con- 
struction at  Rush  Tower  continued;  mattress  4,000  feet  long  by  120  feet  wide 
constructed  and  sunk  in  protection  of  portion  of  Calico  Island,  '92,  1714. 
Work  at  Saint  Genevieve  completed  by  hurdle  construction  and  pile  driving, 
'92,  1715.     Repairs  to  plant,  '92,  1715." 
Piiysical  Characleristics* 
Gauge  records,  '88,  1441;   '89,  1692;   '90,  1979.    Depth  of  water  upon  the  bars 
between  Saint  Louis  and  Cairo  for  1888,  '88.  1442;   1889,  '89,  1696;    1890,  '90, 
1980;  1891,  '91,  2102;  1892,  '92,  1728. 
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1VIISS1S91PPI  RIV£R  between  ihe  moattas  of  ttae  Illinois  and 

Oliio  Rivers— Continued. 
Plans. 

In  view  of  its  ultimate  inclusion  in  the  general  project  for  improvement  of  this 

•section  of  the  Mississippi  Kiver,  Maj.  Miller,  in  1888,  did  not  reconimeod  any 

separate  improvement  at  Rush  Island  Bend  and  Ivy  Lauding,  111.,  '88,  1452. 

Projects. 

The  object  of  the  improvement  of  the  river  from  the  month  of  the  Illinois  River  to 

the  mouth  of  the  Ohio,  a  distance  of  241  miles,  is  to  obtain  a  minimum  depth 

at  standard  low  water  of  6  feet  from  the  mouth  of  the  Illinois  River  to  Saint 

Louis,  a  distance  of  about  54  miles,  and  from  thence  to  the  mouth  of  the  Ohio, 

a  distance  of  about  187  miles,  a  low- water  depth'of  8  feet,    llie  general  plan 

contemplates  making  the  improvement  continuous,  beginuinc  at  Saint  Louis 

and  working  downstream,  by  reducing  the  river  to  an  approximately  uniform 

width  of  2,500  feet.    The  methods  employed  are  silt-arrestmg  devices,  whereby 

the  solid  material  caught  from  the  river  is  deposited  so  as  to  form  new  shore 

lines,  which,  together  with  the  natural  banks  of  the  river,  are  protected  where 

necessary  from  caving  and  erosion  by  a  revetment  of  brush  and  stone ;  the 

estimated  cost  of  the  project  WJis  $16,997,100,  '81,  2745;  '82,  2763;    '83,  1187; 

'84.  1417;  '85.  2861;  '87,  213,  1556,  1569;  '89,  1673. 

Aggregate  amount  appropriated  to  June  30,  1890,  $4,129,600.    Amount  estimated 

for  completion  in  1890,  $12,557,500,  '90,  1967, 
At  Alton  Harbor,  111.,  the  project  of  1871  proposed  closing  the  chute  behind  Ellis 

Island  with  a  brush  and  stone  dam,  '71,  318,  320;  '72,  361;  '73,  443. 
Dam  completed  to  height  of  10  feet  above  low  water  in  1874,  '75,  i,  447. 
In  1881  Ma,).  Ernst  proposed  the  removal  of  the  shoal  iu  front  of  Alton  Landing 
bv  the  construction  of  a  deflecting  dike  from  the  Missouri  shore  and  above  the 
head  of  Ellis  Island;  estimated  cost,  $120,000,  '81,  1573;  '82, 1644. 
At  Cape  Girardeau,  Mo.,  Maj.  Ernst  proposed,  in  1881,  the  formation  of  an  8-foot 
channel  between  Cape  Girardeau  and  Mint.onB  Point  by  the  construction  of 
hurdle  dikes  from  the  end  of  Devils  Island,  near  Mintons  Point,  and  from  the 
Illinois  shore  opposite  Cape  Girardeau;  estimated  cost,  $90,170.16,  '81,  1596; 
'82,  1650.     Plate  XX,  page  1654. 
Surveys. 
At  Rush  Island  Bend  and  Ivy  Landing,  111.    Examination  ordered  by  act  of  August 

5,  1886.    Made,  1888,  under  direction  of  Maj.  Miller,  '88,  1452. 
Maps. 
From  Saint  Louis  Bridge  to  Foster  Island,  '88,  1424. 
At  Horectail,  '88,  1424. 
At  Twin  Hollows,  '88,  1424. 
From  Pulltight  to  Foster  Island,  '88,  1424. 
l'>om  Saint  Louis  Bridge  to  Calico  Island,  '89,  1678. 
I'Yoni  Horsetail  to  Meramec  River,  '89,  1678. 
From  Meramec  River  to  Calico  Island,  '89,  1678;  '90,  1966, 
From  Bissells  Point  to  Calico  Island,  '90,  1966;  '91,  2089. 
From  Turkey  Island  to  Saint  Genevieve,  '91,  20^. 
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A  ppropriations. 

8ee  list  of  appropriations  under  the  main  heading,  ''Mississippi  River." 
Commerce. 

Registered  tonnage  plying  on  the  Lower  Mississippi,  '91,  3576. 

Shipments  of  hulk  grain  hy  hargcs  to  New  Orleans  during  1890,  '91,  3578. 

Statement  showing  approximate  receipts  and  shipments  of  freight  hy  river  for 
1890-'91,  '91,  3686, 3718. 
Contracts. 

1888.  S<»Tbian,  Wright  &  Co.,  for  levee  construction  at  Plum  Point,  at  14f  cents  per 
cubic  yard,  '88,  2198.  T.  Sullivan,  for  levee  construction  at  Plum  Point,  at  14| 
cents  per  cubic  yard,  '88,  2198.  D.  T.  Hartnett.  for  levee  construction  at  White 
River  Front,  at'l4f  and  15  dents  per  cubic  yard,  '88,  2207.  J.  T.  Jefferson,  for 
levee  construction  at  Wliito  River  Front,  at  16  cents  per  cubic  yard,  '88,  2207. 
J.  J.  Cooney,  for  levee  construction  at  White  River  Front,  at  19  cents  per  cubic 
yard, '88,  2207.  R.  Moore,  for  dredging  in  Vicksburg  Harbor,  at  18  cents  per 
cubic  yard,  '88, 2282.  W.  L.  Kilh'brew,  for  brush,  at  $1 .09  per  cord,  and  stone,  at 
$1.39  per  cubic  yard,  '88,  2283.    E.  Evans,  for  willow  braces,  at  40  cents  each, 
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and  willow  Btriugers,  at  87^  cents  each,  '88|  2283.  Purcell  &.  Greace  and  Arnold 
&  De  Garis,  for  levee  construction  at  Tensas  Front,  at  25  cents  per  cubic  yard, 
'88, 2286.  Tapper  &  Fislier,  for  levee  construction  at  Amos  Bayou,  at  17  rents 
per  cubic  yard,  '88,  2287.  W.R.  Harvey,  for  levee  construction  at  Panther 
Forest,  at  19  cents  per  cubic  yard,  '88,  2287.  L.  C.  Dulany,  for  levee  construc- 
tion at  Leland  Second  Loop,  at  16  cents  per  cubic  yard,  '88,  2287.  W.  R. 
Harvey,  for  levee  construction  at  Brooks  Break,  at  18  cents  per  cubic  yard, 
'88,  2287.  W.  R.  Harvey,  for  levee  construction  at  Matthews  Bond,  at  19  cents 
per  cubic  yard, '88,  2287.  Andrews  Bros.,  for  levee  construction  at  Whiskey 
Chute,  at  28  cents  per  cubic  yard,  '88,  2287.  McTighe  &  McKee,  for  levee 
construction  at  Grand  Lake,  at  22  cents  per  cubic  yard,  '88,  2287.  Ogden  & 
Jones,  for  levee  construction  at  Kempe,  at  28|  cents  per  cubic  yard,  '88,  2304. 
R.  M.  White,  for  levee  construction  at  Deer  Park,  at  lif  cents  per  cubic  yard, 
'88, 2301. 

1889.  8.  P.  McKelvey,  for  stone,  at  67  cents  per  cubic  yard,  '89,  2666.  Madison 
Marine  Railroad  Company,  for  construction  and  delivery  of  20  wooden  barges, 
at  $2,625  per  barge,  '89,  2^.  W.  O.  Flynn  <&  Co.,  for  embankment  construc- 
tion, at  18f  cents  per  cubic  yard ;  excavation,  at  20  cents  per  cubic  yard ;  grub- 
bing, at  $175  per  acre,  and  filling  timber,  at  $30  per  acre,  '89,  2691.  D.  T.  Hart- 
nett,  J.  K.  Jettries,  and  Arnold  &•  McDonel,  for  enlargement  and  repair  of  levee 
below  Robinson ville,  at  15i^  cents  per  cubic  yard,  '89, 2691.  Flynn  &  Cook,  for 
levee  construction  at  Webb,  at  15  cents  per  cubic  yard,  '89,  2691.  Fudge  & 
Kearns,  for  enlargement  of  Blands  Bayou,  at  15  cents  per  cubic  yard,  '89, 2691. 
G.  Hartweg,  for  stone,  at  $1.95  per  ton,  '89,  2702.  £.  Evins,  for  brush,  at  $1.27^ 
per  cord,  and  poles,  at  $1.47i  per  cord,  '89,  2704.  £.  Evins,  for  brush,  at  $1.17^ 
per  cord;  poles,  at  $1.67^  per  cord,  and  stone,  at  $1.73|-  per  cubic  yard, '89, 
2709.  Alabama  Dredging  and  Jetty  Company,  for  dredging  at  Vicksburg,  at 
17  cents  per  cubic  yard,  '89, 2713.  R.  Johuson,  for  levee  construction  at  Duval, 
at  13  cents  per  cubic  yard,  '89,  2714.  J.  A.  Cannon,  for  levee  construction  at 
Greenville,  at  13|  cents  per  cubic  yard,  '89,  2715.  T.  Sullivan,  for  levee  con- 
struction  at  Skipworth,  at  16^  cents  per  cubic  yard,  '89, 2715.  '  Ogden  &,  Jones, 
for  construction  of  Kempe  Levee,  at  28i  cents  per  cubic  yard,  '89,  2727.  J. 
McGinty,  for  levee  construction  at  Tensas  Parish,  at  19  cents  per  cubic  yard, 
'89,  2728.  J.  Poitevent,  for  lumber,  at  $10.90  per  M  feet,  B.  M.,  '89.  2731.  *  J.  H. 
Gardner,  for  poles,  at  from  $2.75  to  $3  per  cord,  and  brush,  at  $1.68  per  cord, 
•89.  2731. 

1890.  E.  Evins,  for  brush,  at  $1.27  per  cord,  and  poles,  at  $1.47  per  cord,  '90,  3242. 
G.  Hartweg,  for  stone,  at  $1.50  per  ton,  '90.  3242.  Bryant  &  Pickett,  for  brush, 
at  $1.05,  and  poles,  at  $1.50  per  cord;  Harvey  &>  Scott,  for  levee  construction, 
at  23  to  24  cents  per  yard,  '91,  3618.  Hunter  &.  Frey,  for  brush,  at  $1.02,  and 
poles,  at  $1.50  per  cord,  '91,  3619.  Harvey  &  Scott,  lor  levee  enlargement,  at 
22  to  28  cents  per  cubic  yard,  '91, 3643.  J.  M.  Whitehill,  for  levee  construction 
and  repair,  at  from  18^  to  25  cents  per  cubic  yard;  A.  R.  Fudge,  for  levee  con- 
struction, at  24f  cents  per  cubic  yard ;  the  Sunnyside  Company,  for  levee  con- 
struction, at  24f  cents  per  cubic  yard;  R.  E.  Craig,  for  levee  repair,  at  17^  to  19 
cents  per  cubic  yard,  '91.  3644.  J.  Scott  &  Son,  for  levee  construction,  at  23^ 
cents  per  cubic  yard,  '91,  3644. 

1891.  Monongahela  and  Western  Dredging  Company,  for  dredging,  at  26  cents  per 
cubic  yard,  '92,  3148.  Pardesky  &  L^mau,  for  levee  construction,  at  16.95 
cents  i)er  cubic  yard,  '92. 3150.  T.  Sullivan,  for  levee  enlargement,  at  15i  cents 
per  cubic  yard,  '92,  3150.  E.  Hely,  for  stone,  at  $1.65  to  $1.75  per  cubic  yard, 
^92,  3165.  Orgill  Bros.  &  Co.,  for  wire,  at  from  $2.70  to  $6.88  per  pound,  '92. 
3165.  Hartnett  &  O'Brien,  for  levee  work,  at  18  cents  per  cubic  yard :  O.  Fergu- 
son &,  Sons,  for  levee  work,  at  18.96  cents  per  cubic  yard,  '92, 316(5.  F.  M.  Fergu- 
son, for  Ibvee  work,  at  16.94  to  18.44  cents  per  cubic  yard,  '92, 3166.  T.  SuUivau, 
for  levee  work,  at  15^  cents  per  cubic  yard,  '92,  3167.  Little  Rock  Granite 
Company,  for  stone,  at  $1.50  per  ton,  '92,  3195.  Hunter  &  Frey,  for  brush,  at 
$1.10  and  $1.12  per  cord,  and  poles,  at  $1.75  per  cord,  '92,  3195.  W.  L.  Kille- 
brew,  for  brush,  at  $1.33,  $1.43,  and  $1.14  per  cord, '92,  3195.  £.  Evins,  for 
brush,  at  $1.17,  and  poles,  at  $1.97  per  cord,  '92,  3195.  H.E.  Coffin,  for  wire, 
at  $2.79  per  pound;  strand,  at  $4.81  per  100  pounds;  cable,  at  $17.95  and  $18.68 
per  100  feet;  spikes,  at  $2.59  per  100  pounds;  staples,  at  $2.99  per  100  pounds, 
and  manila  ro^^e,  at  $9.22  per  100  pounds,  '92, 3195.  Bro<lerick  &  Bascom  Com- 
pany, for  manila  rope,  at  $9  per  100  pounds,  '92, 3195.  J.  M.  Whitehill,  for  levee 
construction,  at  25  cents  per  cubic  yard,  '92,  3199.  B.  Talley,  for  levee  con- 
struction, at  13}  cents  per  cubic  yard;  J.E.  Mulcahey  and  J.  M.  Sullivan,  for 
levee  construction, at  16.20  cents  per  cubic  yard;  T.Sullivan, for  levee  con- 
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struction,  at  18^  cents  per  cubic  yard ;  T.  W.  Scott,  for  levee  construction,  at 
12'i  cents  per  cubic  yard:  Ware  &,  Donaven,  for  levee  construction,  at  13^  cents 
per  cubic  yard,  '92,  3200.  A.  A.  Arnold  &  Co.,  for  levee  construction,  at  16| 
cents  per  cubic  yard,  '92,  3201.  J.  A.  Ware,  for  levee  construction,  at  14  cents 
per  cubic  yard,''92,  3201.  Gary  &  Bradburn,  for  levee  construction,  at  14.98 
cents,  23.79  cents,  and  22.98  cents  per  cubic  yard ;  T.  A.  Helgason,  for  levee  con- 
struction, at  14.74  cents  per  cubic  yard,  '92,  3232.  J.  Scott  &  Son,  for  levee 
construction,  at  15^  cents  per  cubic  yard;  N.  W.  Irisb,  for  levee  construction,  at 
14^  cents  per  cubic  yard ;  Gibson  &  Deaton,  for  levee  construction,  at  15.98  e«ut<8 
and  16.98  cente  per  cubic  yard;  Louis  Le  Satisier,  for  levee  construction,  at  16 
cents  per  cubic  yard,  '92,  3232.  Andrews  Bros.  Construction  Companv,  for 
levee  construction,  at  13.44  cents  per  cubic  yard;  A.  G.  Gillespie, for  levee 
construction,  at  18^  cents  per  cubic  yard,  '92,  3233. 

Eng^iiicers. 

CUIKI*'  OF  Engikkkrs. 

Reports, '88,  306;  '89,  365;  '90,  330;  '91,  422;  '92,  396. 
Board  of  Engineers. 
Mississippi  River  Commission :  Report,  '88,  2191  (Col.  Gillmore,  president  of  the 

tbe  Commission).    Reports,  '88,  2213;   '89,  2593,  2596  (Col.  Comstook,  Lieut. 

Col.  Suter,  Maj.  Ernst,  and  Messrs.  Harrod,  Taylor,  and  Ferguson).    Report, 

'90,  3083  (Col.  Comstock,  Lieut.  Col.  Suter,  Maf.  Ernst,  and  Messrs.  Uarrod, 

Taylor,  Flad,  and  Whiting).    Report,  '91, 3397, 3446  (Col.  Comstock,  Lieut.  Col. 

Suter,  Maj.  Ernst,  and  Messrs.  Harrod,  T«ay lor,  Flad,  and  Whiting).    Report, 

'92,  2887  (Col.  Comstock,  Lieut.  Col.  Suter,  Maj.  Ernst,  and  Messrs.  Harrod^ 

Taylor,  Flad,  and  Whiting). 
Engineers  in  Charge. 
Capt.  S.  8.  Leach,  1888-91.    Report*,  '88,  2195,  2203;  '89,  2663,  2679,  2689;  '90, 

3196  3211. 
Capt.  W.  T.Rossell,  1888-'92.     Reports,  '88,  2262,  2270,  2276,  2292;  '89,  2699, 

2662 ;  '91,  3663. 
Capt.  D.  C.  Kingman,  1888--'91.     Reports,  '88,  2294;  '89,  2720;  '90,  3289. 
Lieut.  J.  L.  LusK,  secretary  Mississippi  River  Commission,  1888-' — .    Report, 

'88,  2230,  2252. 
Capt.  C.  F.  Powell,  secretary  Mississippi  River  Commission,  1889- — .    Reports, 

'89,  2604,  2611,  2665;  '90,  3111,  3112,  3137,  3179;  '91,  3463,  3465. 
Capt.  W.  Young,  1890.     Report,  '90.  3228. 

Lieut.  Col.  C.  R.  Suter,  1891-'—.    Reports,  '91,  3417,  3444;  '92.  2905. 
Capt.  S.  W.  Roossler,  1891-'—.     Reports,  '91,  3.580;  '92,  2913,  3145. 
Capt.  C.  McD.  Townsend,  1891-'—.     Reports,  '91,  3627;  '92,  3170. 
Lieut.  J.  Millis,  1891-'—.     Reports,  '91,  S6ii%  3716;  '92,  3207. 
Capt.  C.  F.  Palfrey,  1892-'—.    Report,  '92,  2914. 

ii.  S.  Douglas.    Reports,  '88,  2305,  2311:  '89,  2735;  '90,  3316,  3328;  '91,  3G96. 

3720. 
W.  G.  Price.    Reports,  '88,  2308;  '89,  2738;  '90,  3336;  '91,  3699. 
J.  A.  Ockerson.     Reports,  '89,2613;  '91,  3473,  3486,  3575;  '92,  3110. 
L.  C.  Jones.    Report,  '90,  3119,  3121,  3129. 
C.  W.  Clark.     Report,  '90,  3140: 
W.  Gerig.    Report,  '90.  3150. 
C.  M.  Winchell.    Report,  '90,  3181. 
A.  Hider.     Report,  '90,  3229,  3256. 

H.  St.  L.  CoppiSo.    Reports,  '90,  323-i,  3241,  3252;  '92.  818L 
E.  C.  ToUinger.     Reports,  '90,  3266;  '91,  3497. 
H.  Goodrich.     Report,  '90,  3268. 
J.  J,  Hoopes.    Reports,  «90,  3276;  '91,  3660. 
P.  P.  Spalding.     Reports,  '90,  3281,  3285;  '91,  3526. 
W.  J.  Hardee.     Reports,  '90,  3340,  3344;  '91,  3704. 
J.  A.  Seddon.     Reports,  '91,  3424;  '92,  2907. 
W.  Gerig.    Reporte,  '91,  3497;  '92,  3119. 
E.  W.  Sturtevant.    Reports,  '91,  3505,  3532;  '92,  3163. 
L.  E.  Ritter.     Report,  '91,  3532. 

A.  J.  Nolty.    Reports,  '91,  3;)93,  3601,  3606;  '92,  3152. 
W.  M.  Rees.    Reports,  '91,  3601,  3612;  '92,  3161. 
W.  P.  Richards.    Report,  '91,  3658. 
H.  B.  Richardson.    Report,  '91,  3662. 
W.  Garvin.    Report,  '91,  3708. 
C.  W.  Stewart.    Report,  '92,  2932. 
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Assistants — Continued. 
O.  W.  Ferguson.    Report,  '92,  2946,  2954, 
J.  A.  Paige.    Report,  '92,  3074. 
P.  B.  Maltby.    Report,  '92,  3105. 
A.  T.  Moore.    Report,  '92,  3109. 
Operations. 

1887-'88.  Repairs  to  plant,  '88,  2252.  21,782  onbic  yards  stone  delivered  at  Green- 
ville and  Hopefield  Bend,  '88,  2253.  7  miles  of  levee  built  at  White  River 
Front,  consuming  376,550  cnbic  yards  earth,  '88,  2271,  2272.  Banks  graded 
and  paved  and  subaqueous  mattress  work  sunk  at  Greenville  Harbor,  '88, 
2280.  140,877  cubic  yards  material  dredged  in  Vicksburg  Harbor,  and  6,800 
linear  feet  of  brush  aud  stone  dike  built,  '88,  2283,  2285.  208,220  cubic  yards 
material  used  in  dike  construction  between  AmDs  Bayun  and  ArkauKas  City, 
'88,  2287.  213.5G7  cubic  yards  material  used  in  dike  construction  under  con- 
tract at  Leland  Second  Loop,  Brooks  Break,  Mntthews  Bcud,  and  Whisky 
Chute,  '88,  2288.  Brush  and  stone  bank  protection  completed  at  Gouldsboro 
B«nd,  '88,  2294.  19,588  linear  feet  of  levee  built  at  Kempe  J^end,  '88,  2301. 
5  crib  spur  dikes  built,  and  4  old  pile  dikes  repaired  in  lower  Old  River,  '88, 
2308.    Sill  No.  1  across  the  Atchafalaya  at  Sinns  Tort  completed,  '88,  2309. 

1888-'89.  Repairs  to  towboat,  inspection  boat,  barges,  aud  general  plant,  '89,  2606. 
39,618  cubic  yards  stone  towed  aud  deposited  at  Plum  Point,  Bolivar,  (Ireen- 
ville,  Colnnibus,  Hickman,  and  Daniels  Point,  '89,  2667.  Construction  of  5 
spur  dikes  begun  at  Columbus,  Ky.,  '89,  2680.  Bank  revetment  at  Hickiuan 
completed,  '89,  2681.  Mattress  built  aud  stoue  revetment  construct^id  at  Plum 
Point,  '89,  2681.  4,105  linear  feet  of  brush  and  stone  shore  revetment  laid  at 
Memphis  Reach,  '89,  2689.  3,170  linear  feet  of  pile,  Inrush,  nnd  stone  dike 
built  at  Baleshead,  '89,  2701.  4,400  linear  feet  of  brush  mattress  built  and 
sunk,  4,250  linear  feet  of  revetment  built,  and  10,154  cubic  yards  stoue  used  at 
Lake  Bolivar  Front,  '89,  2755.  325,045  cubic  yards  earth  consumed  in  levee 
work  at  Arkansas  City,  Eunice,  Panther  Forest,  Whisky  Chute,  Lakeport, 
Louisiana  Line,  and  iiear  Stirling,  '89,  2715.  55,000  cubic  yards  material 
dredged  from  bar  in  lower  Old  River,  '89,  2724.  24,163  cubic  yards  material 
placed  in  low  dam  on  Sill  No.  1,  in  the  Atchafalaya  River,  '89,  2723.  280,514 
cubic  yards  material  placed  in  the  Wilson  Levc<s  '89,  2728.  Repairs  to  New 
Orleans  Harbor  plant,  '89,  2736.  53,100  sfpiare  feet  brush  mattress  built  and 
sunk  at  New  Orleans  Harbor,  '89,  2737.  1 13,070  cnbic  yards  of  crib  work 
built,  '89,  2738.  68,500  square  feet  of  mattress  aud  188,670  cubic  feet  of  crib 
work  placed  in  Spur  No.  1,  Greenville  Bend,  '89,  2738. 

1889-90.  19,131  cubic  yards  stone  towed  and  delivered  at  various  points,  '90,  3185. 
Repairs  to  plant,  '90,  3185,  3186.  Spur-dike  construction  and  bank  revetment 
at  Columbus,  '90,  31%.  Hydraulic  grading  and  construction  of  subaqueous 
mattress  work  at  Hickman,  '90, 3197.  3,000  linear  feet  of  brush  mattress  placed 
in  Fletchers  Revetment,  '90,  3198.  Brush  mattress  built  aud  laid  at  Plum 
Point,  '90,  3199.  Pile  dike  built  at  Elmot  Island,  '90,  3200.  Dikes  2,  3, 4,  and 
5  completed  at  Memphis  Harbor,  '90,  3211.  Bank  protection  and  dike  con- 
struction at  Helena  Harbor,  '90,  3213.  6,024  linear  feet  of  brush  mattress 
bank  protection  placed  at  Louisiana  Bend,  '90,  3230.  7,750  cubic  j'ards 
material  dredged  at  Vicksburg  Harbor,  '90,  3239.  540  linear  feet  of  willow 
and  stone  dike  built  at  Greenville,  '90,  3245.  Repair  and  protection  of  levees 
from  rtood  of  1890,  '90,  3256, 3289, 3317.  Hard  Times,  and  Wilson  Levee,  com- 
pleted' 90,  3289.  Dike  at  Greenville  Bend  completed,  and  1,000  linear  feet  of 
spur  dike  built,  '90,  3306.  26,000  tons  of  rock  quarried  and  Sill  and  Dam  No.  3 
completed  on  Atchafalaya  River,  '90,  3309. 

1890-91.  Brush  and  stone  dike  construction  at  Columbus,  '91,  3580.  4,500  linear 
feet  of  bank  protection  laid  at  lower  end  of  Osceola  Bar,  91,  3582.  Gaps 
closed  aiid  breaks  repaired  in  Elmot  Dike,  '91,^583.  Bank  revetiuent  at 
Ashport  and  Fletcher  bends,  '91,  3585.  762  linear  feet  of  bank  revetment 
constructed  at  Hopefield  Bend,  '91,  3586.  Repairs  to  plaut  for  first  aud 
second  districts,  '91,  3591.  Southward  extension  of  Helena  Levee  in  progress, 
'91,  3593.  Closing  crevasses  and  enlarging  old  levee  over  a  distance  of  7So,300 
feet  at  Laconia  Circle,  '91,  3594.  164,000  cubic  yards  material  dredged  at 
Vicksburg  Harbor,  '91,  3628.  465,573  cubic  yards  material  dredged  from  canal 
at  Delta  Point,  '91,  3600.  Dike  and  jetty  construction  in  New  Orleans  Harbor, 
*91,  3672.  Protection  and  repair  of  Point  Pleasant,  Hard  Times,  Kempe,  and 
Gibsons  Landing  levees,  '91,  3698.  Dredging  on  lower  nnd  upper  Old  River, 
'91,  3699,  3700.  Levee  coustruetiou  on  right  and  left  bank  below  Red  River, 
'91.  3705. 
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Operations — Continued. 

1891-'92.  Break  repaired  in  Daniels  Point  Revetment,  '92,  2890.  3,250  linear  feet 
of  revetment  constructed  at  Ashport  Bend,  '92,  2891.  Extension  of  revet- 
ment at  Fletchers  Beud,  '92,  2891.  Revetment  at  Osceola  Bar  extended  up- 
stream 1,000  feet,  '92,  2892.  Two  breaks  in  Hopefield  Bend  Revetment  at 
Memphis,  aggregating  3,350  feet,  repaired,  '92,  2893.  Helena  Levee  upon 
White  River  Front  extended  southward  28,338  feet,  '92,  2894.  Enlargement 
of  existing  levee  upon  Yazoo  Front,  above  Hushpuckana,  '92,  2894.  Asnbrook 
Neck  Revetment  extended  3,800  feet,  '92,  2894.  6,600  linear  feet  of  revetment 
built  at  Greenville,  Miss.,  '92,  2894.  Revetment  in  Lake  Providence  Reach 
extended  5,000  feet,  and  2^24  linear  feet  of  existing  revetuient  repaired,  '92, 
2895.  315,079  cubic  yards  material  dredged  from  canal  at  Vicksburg,  '92, 2895. 
288,072  cubic  yards  material  used  in  repairing  breaks  in  levees  at  Catfish  Point, 
Greenville,  Stella,  and  Shipland,  Lower  Mississippi  levee  district,  '92,  2896. 
Extension  of  Lucca  Loop  Levee  at  Tensas  Basin  completed ;  levee  at  Opossum 
Fork  enlarged;  loops  built  at  Sunn yslde  and  Cracraft;  spur  constructed  on 
Leland  short  line,  and  enlargement  of  levee  below  Lower  Boggy  Bay  on  begun ; 
total  yardage  placed,  270,377  cubic  yards,  '92,  2896.  Levee  com])letec^at  Hen- 
derson, Tensas  Basin,  '92, 2899.  9,840  linear  feet  of  levee  buil t  at  liardscrabble, 
11,632  feet  at  Kempe, and  136  feet  at  Ferriday  Crevasse;  total  yardage,  399,831 
cubic  yards,  '92,  2900.  On  right  bank,  below  Red  River,  the  following  lengths 
of  levee  were  built:  600  feet  at  Nina,  8,021  feet  at  Highland,  4,743  feet  at  May- 
flower, 3,686  feet  at  Fortville,  3,400  feet  at  Evergreen,  and  783  feet  at  Duui- 
boine;  total  yardage,  435,500  cubic  yarils,  '92,  2900.  On  left  bank,  below  K««d 
River,  the  following  lengths  of  levee  were  constructed :  9,2r>«  feet  at  South- 
wood,  1.959  feet  «vt  Tessier- Bourgeois,  and  1,372  feet  at  Southport;  total  yard- 
age, 165,911  cubic  yards,  '92,  2900. 
Physical  Characteristics* 

Channel  depths  and  velocities  at  Plum  Point  Roach,  '88,  2198,2264. 

Eflect  of  overflow  in  diminishing  the  velocity  of  the  Mississippi  River,  and  efl'ect 
of  levees  along  Yazoo  Front  on  flood  heights  in  1882  and  ISXS,  '88,  2220. 

Elevations  and  descriptions  of  secondary  triangulation  stations  between  Cairo,  111., 
and  Donaldsonville,  La.,  '88,  2232. 

Shoal  places  in  the  Mississippi  River  betw^eeu  Cairo,  111.,  and  New  Orleans,  La.,  '88, 
2243. 

Least  depths  on  Lake  Providence  Reach  from  18Ht  to  1888,  '88,  2276. 

Discharge  observations  at  Wilsons  Point,  '88,  2289. 

Table  showing  increase  and  decrease  in  area  and  in  hydraulic  radins  cross  sections 
of  Morganza  Reach,  '88,  2303. 

Depth  of  water  on  crossings  between  Cairo  and  Rod  River,  '89,  2614. 

Highest  and  lowest  water  readings,  MisHissi])pi  River  and  tributaries,  nt  and  below 
Saint  Louis,  since  1828,  which  can  be  referred  to  gauges  of  1871-1889,  '89,  2617. 

Judex  of  Discharge  Observations,  published  in  the  Annual  Report  of  the  Mississippi 
River  Commission  to  1888,  inclusive,  '89,  2632. 

Comparative  least   channel   depths   and   velocities  in   various  channels  of  the 
improved  portion  of  Plum  Point  Reach,  Mississippi  River,  '89,  2683. 

Length  and  distribution  of  front  levee  lines  in  the  alluvial  valley  of  the  Mississippi, 
•90,  3111. 

Mean  widths,  depths,  and  means  of  maximum  depths  of  2-mile  section  of  main  river 
from  Cairo,  111.,  to  Head  of  Passes,  '90,  3130. 

Discharge  observations  at  New  Madrid,  Mo.,  '90,  3153. 

Discharge  observations  at  Helena,  Ark.,  '90,  3160. 

Discharge  observations  at  Arkansas  City,  Ark.,  '90,  3164. 

Discharge  observations  at  Wilsons  Point,  La.,  '90,  3173. 

Flood  of  1890,  '90.  3216, 3255, 3272,  3303. 

CreviMse  measurements  in  vicinity  of  Arkansas  City,  '90,  3279. 

Portion  of  Mississippi  River  Valley  showing  overflowed  areas,  '90,  3288. 

Diagram  showing  discharge  at  Arkansas  City  and  Wilsons  Point,  '90,  3288. 

Proflle  showing  heights  of  Arkansas,  Louisiana,  and  Missouri  levees  in  1880  and 
1890,  '90,  3288. 

Report  upon  investigation  of  discharge  measurements,  '91,  3417. 

Report  upon  investigation  of  discharge  data  of  18H4-'85,  '91,  3424. 

Eflects  ot  crevasses  upon  gauge  readings  below  Red  River  during  high  water  of 
1890-'91,  '91,  3444. 

Efl'ects  of  outlets  on  the  bed  of  the  river  below  them,  '91,  3465. 

Ejfect  of  crevasses  on  controlling  depth  of  the  Mississippi  River,  '91,  3473. 
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Head  of  the  Passes— Continued. 

Physical  Characteristics— Coutinned. 
Results  of  discharge  observations,  Mississippi  River,  Old  River,  and  Bayon  des 

Glaises,  '91,  3488.     At  Arkansas  City,  '91,  3492.     At  Wilson  Point,  '91,  aiST. 

At  New  Madrid,  '91,  3497.     At  Helena,  Ark.,  '91,  3508.    At  Warrenton,  Miss., 

.'91,  3512.    At  Red  River  Landing,  Old  River  below  Turnbnll  Island,  and 

Atchaf'alaya  River  at  Simmesport,  '91, 3516.    At  Carroll  ton,  '91,  3522^  At  Plum 

Point  Reach,  '91,  3534.    At  Memtihis,  Tenn.,  '91,  3535. 
Crevasse  measurements  at  and  below  Arkansas  City  and  in  Fourth  Mississippi 

River  District,  '91,  3543. 
High-watermarks  of  1890  and  1891,  Mississippi  River,  Cairo  to  Carrollton,  '91, 3547. 
Mississippi  River  and  principal  tributaries,*except  the  Missouri,  high  and  low 

waters  referred  to  present  or  most  recent  gauges,  '91,  3555. 
Changes  in  the  bed  of  the  Mississippi  River  near  the  Head  of  the  Passes,  '91,  3575. 
Table  showing  least  channel  depths  and  velocity  of  the  river  chaimels  from  1890 

to  1891,  '91,  3617. 
Observations  at  the  Ames  Crevasse,  '91,  3713. 

Report  on  velocity  of  flood  travel  on  the  Lower  Mississippi,  '92,  2905. 
Report  on  caving  banks  from  Cairo  to  Donaldsonville,  '92,  3110. 
Discharge  observations,  '92,  3119-3144, 3428, 3429. 

Private  and  Corporate  l^ork. 

1887-88.  28,330  linear  feet  of  levee  built  at  Diamond  Island  Bend  Gap  by  the  State 
of  Louisiana  and  the  Fifth  Louisiana  Levee  District,  '88,  2312. 

1891-'92.  1,896,518  cubic  yards  material  placed  in  repair  of  levees  in  Lower  Missis- 
sippi District  by  Lower  Mississip])!  Levee  Board;  83,484  cubic  yards  material 
used  by  local  levee  boards  in  repair  and  enlargement  of  levees  at  Arkansas 
City,  Luna,  Leland,  Bellevae  Front,  and  Lucca  Loop,  '92,  2897. 

Surveys. 

Of  Plum  Point  Reach,  '89,  2683. 

General  survey  of  the  Mississippi  River,  '90,  3179;  '91,  3399;  '92,  2946. 

Maps. 

Memphis,  Tenn.,  '88,  2208. 

Plum  Point  Reach,  '88,  2264;  '89,  2680;  '90,  3210. 

Hopefield  Bend  and  Memphis  Harbor,  '88,  2270;  '89,  2698. 

Lake  Providence  Reach,  '88,  2278;  '89.  2718;  '90,  3288. 

Greenville  Harbor,  '88,  2280;  '89,  2718;  '90,  3288. 

Vicksburg  Harbor,  '88,  2284 ;  '89,  2718 ;  '90,  3288. 

New  Orleans  Harbor,  '88.  2294 ;  '89,  2718. 

TurnbuU  Island, '88,  2300. 

Red  River  at  the  mouth,  '88,  2300. 

Mississippi  at  Arkansas  City,  '89,  2597. 

Mississippi  at  Bolivar,  '89,  2718;  '90,  3288. 

Mississippi  at  Delta  Point,  '89.  2718. 

Mississippi  at  Vancluse,  '89,  2718. 

Regimen  of  the  Mississippi,  1  A  to  6  A,  '90,  3193. 

Columbus  City  Front,  '90.  3210. 

Hickman  Harbor,  '90,  3210. 

Photographic  reproductions  showing  process  of  bank  revetment,  hydraulic  grad- 
ing, weaving,  ballasting  and  sinking  subaqueous  mattress,  and  pumping  sand 
on  drift,  with  details  of  plant  used.    Plates  5  to  33,  '90.  3210. 

Helena  Harbor,  '90.  3212. 

Louisiana  Bend,  '90.  3288. 

Batohelors  Bend,  '90,  3288. 

Greenville  Bends,  '90,  3288. 

Hopetield  Bond  and  Memphis  Harbor,  '91,  3505. 

Map  of  a  portion  of  the  Mississippi  Valley,  showing  area  overflowed  in  1891,  '91, 
3650. 

Maps  of  levees  in  the  Lower  Mississippi  levee  district,  showing  Government 
enlargement,  '91.  3650. 

Map  showing  location  of  levees  in  Arkansas  and  Louisiana,  '91,  3650. 
Atlas. 

Greenville  Harbor,  '92,  144. 

Louisiana  Bend,  '92,  145. 

Lake  Providence  Reach,  '92,  146. 

Junction  of  Mississippi  and  Atchafalaya,  '92,  148. 

New  Orleans  Harbor,  '92,  149,  150, 151. 
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Appropriations* 

See  list  of  appropriations  under  the  main  heading,  '^  Mississippi  River.* 

Engineers. 

CUIRF  4)F  ENGINERRS. 

Reports,  '88,  166;  '89,  194;  '90. 14,175;  '91,  19,221;  '92.  22,  215. 
Engineers  in  Charge. 

Capt.  W.L.Fisk,  1888-'9l.    Reports,  '88,  1229;  '89,  1467;  '90,  1725. 

Maj.  J.  B.  Quinu,  1891-'—.    Reports,  '91,  1805;  '92,  1469. 
Assistant. 

C.  Donovan.    Reports, '88, 1230;  '89,  1469;  '90,  1726;  '91,  1807;  '92,  1470. 

Operations. 

1887-88.  Repairs  to  upper  dam  at  Head  of  Passes;  3  wing  dams,  aggregating  457 
fi'et,  built  on  west  side  of  pai>s  above  Grand  Bayou;  repairs  to  inner  Jetty, 
•88,  1229. 

1888-'89.  Repairs  to  upper  dam  at  Head  of  Passes;  concrete  wall  over  east  jetty 
rebuilt;  repairs  to  inner  east  and  west  jetties;  6  wiug  dams  built, '89,  1472, 
1473. 

1889-'90.  Repairs  to  wing  dams  in  Coat  Island  Reach;  reconstruction  of  concrete 
wall  on  inner  east  jetty  completed;  repairs  to  inner  east  jt'tty,  '90,  1728. 

1890-^91.  257  cords  of  willows  weighted  with  earth  added  to  West  7-Head  Dam; 
53  linear  feet  of  western  end  of  upper  dam  rebuilt;  Wing  Dam  No.  2,  in  Great 
Itshiud  Reach  repaired;  crib-work  capping  on  east  jetty  extended  800  feet; 
continuous  crib  built  over  the  outer  353  feet  of  inner  east  jetty;  crib  work 
built  over  the  outer  618  feet;  wing-dam  construction  and  dredging,  '91,  1808. 

1891-'92.  Repairs  to  upper  dam,  West  7-Head  Dam,  and  Wiug  Dam  No.  2  in  Goat 
Island  Reach;  crib- work  capping  on  east  jetty  continued  281  feet^  repairs  to 
inner  east  and  west  jetties;  eight  new  wing  dams  built,  and  repairs  made  to 
old  ones,  '92,  1471,  1472. 

Physical  Characteristics. 

Table  of  depths  and  widths  of  channel  tbrongh  South  Pass,  '88,  1235. 
Dimensions  of  channel  through  the  jetties  for  1888,  '88,  1237;  '89,  1475. 
Minimum  depths  through  the  jetties  from  1875  to  1890,  '90,  1732. 
Table  giving  the  depths  of  water  through  the  jetties  at  various  dates,  '92,  1476, 

Projects. 

The  projects  for  the  improvement  of  the  mouths  of  the  Mississippi,  from  1837  to 

1878,  inclusive,  proposed  the  formation  and  maintenance  of  a  cnannel  18  feet 
deep  through  either  Southwest  Pass  or  Pa.H8  i\  TOutre  by  stirring  the  bottom 
and  by  dredging.  This  method  of  improvement  was  discontinued  in  1878, 
when  the  improvement  of  South  Pass  by  jetties  had  attained  a  depth  of  18  feet. 
Inclusive  of  surveys,  there  was  appropriated  under  these  projects  from  1829  to 

1879,  inclusive,  $2,541,669..'>3. 

The  act  of  March  3, 1875,  authorized  James  B.  Eads  to  build  jetties  and  other 
works  in  South  Pass,  for  the  purpose  of  ultimately  obtaining  and  maintaining 
a  channel  300  feet  wide  au<l  30  feet  deep  over  the  bar  at  the  mouth  of  the  pass 
through  the  pass  iuto  the  river  above. 

The  acts  of  June  19,  1878,  and  March  3,  1879,  amended  the  original  act  so  that 
James  B.  Ends  was  only  required  to  obtain  a  channel  26  feet  deep,  200  feet 
wide  at  bottom,  and  having  through  it  a  central  depth  of  30  feet  without  re- 
gard to  width;  these  channels  to  be  maintained  for  twenty  years  from  July  8, 
1879.  For  this  James  B.  Eads  was  to  ultimately  receive  $5,252,000,  and  in 
addition  $100,000  per  annum  for  maintaining  this  channel. 

Surveys. 

Survey  of  South  Pass  from  its  head  to  South  Pass  light-house,  '88, 1234;  '89, 1473; 

•90, 1729. 
Beyond  the  ends  of  the  jetties,  '88,  1239;  '89.  1478;  90,  1730;  '91,  1809. 
Maps. 
Channel  between  jetties, '88,  1242;  '89,1479;  '90,  1735. 

Chart  of  portion  of  South  Pass,  showing  the  location  of  jetties  at  its  month. 
'91, 1816. 
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IVIISSISSIPPI  Rl  V£R,  IJPPER.->REMoyAL  of  snags  and  obstbuchons, 

(Coutinued  from  Vol.  II,  p.  815.) 

Appropriations. 

See  list  of  appropriation s  under  the  main  heading,  ^'Misfiissippi  River /^ 
List  of  appropriations,  '88, 1474. 
Commerce. 
List  and  dimensions  of  steamers  navigating  the  Upper  Mississippi  in  1S90,  '90, 2027. 
Lumber  interests.  '90,  2031. 
Engineers. 
Chikf  of  Engineers. 

Reports,  '88,  196;  '89,  231;  '90,  207;  '91,  264;  '92,  253. 
Engineer  in  Cuarge. 
Maj.  A.  Mackenzie,  1880-'— .    Reports,  '88,  1471;   '89,1726;  '90,  2021;  '91,2137; 
'92,  1749. 
Assistant. 
C.  W.  Durham.    Reports,  '88, 1474, 1479 ;  '89, 1727 ;  '90, 2029 ;  '91, 2143;  '92, 1756. 
Obstructions. 
List  of  wrecks  between  Saint  Lonis  and  Saint  Paul  which  have  been,  are,  or  may 
become  obstructions  to  navigation,  with  approximate  dates  of  sinking,  '92, 1764. 
Operations. 
1887-'88.  232  snags  and  3  wrecks  cleared  ftom  the  channel,  and  833  leaning  trees 

cut  from  the  banks,  '88,  1475'. 
1888-'89.  361  snags  removed  from  the  channel,  and  2,034  trees  cleared  from  the 

banks;  31,500  cubic  yards  material  dredged  from  the  channel,  '89,  1728. 
1889-90.  400  sna^s  removed  from  the  channel;  1,183  cubic  yards  rock  placed  in 
dams;  1,690  leaning  trees  cleared  from  the  banks;  8  wrecks  and  11,160  cubic 
yards  gravel  remove<l,  '90,  2030. 
1890-'91.  271  snags,  5  cribs,  1  wreck,  and  36  dump  loads  of  material  removed  from 

the  channel,  and  2,200  leaning  trees  cleared  from  the  banks,  '91,  2144, 2145. 
1891-1^.  359  snags  removed  from  the  channel,  and  1,265  leaning  tiees  cleared  from 
the  banks,  '92,  1759. 
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A  ppropriations. 

See  list  of  appropriations  under  the  main  heading,  ''Mississippi  Riyer/' 
£ngrineers. 

Chief  of  Engineers. 

Reports, '88,  191;  '89,  225;  '90,  203  j  '91,  258;  '92,  248. 
Engineer  in  Charge. 
Maj.  A.  M.  Miller,  1884-'—.     Reports,  '88,  1419;  '89,  1671;  '90,  1959;  '91,  2079; 
•92,  1705. 
Opers^tions. 
1887->'88.  71)8  snags  and  348  trees  cleared  from  the  channel  and  banks,  '88,  1420. 
1888-'89.  1,864  snags,  34  drift  piles,  and  8  wrecks  removed  from  the  channel,  and 

9,102  trees  cleared  from  the  banks,  '89,  1672. 
1889-'90.  2,861  snags,  23  drift  piles,  and  1  wreck  removed  from  the  channel,  and 

12,112  trees  clouivd  from  th«  banks,  '90,  1960.    • 
1890-'91.  3,450  snags  pulled,  21,316  trees  cut,  and  30  drift  piles  removed,  '92, 1706. 


MISSIS^SIPPI  RIVBR.— Water  gauges  on. 

(Continued  from  Vol.  II,  p.  323.) 

Appropriations* 

See  list  of  appropriations  under  the  main  heading,  *' Mississippi  Riyer.'^ 
List  of  appropriations,  '88,  1372. 
Bnffineers. 
Chief  of  Engineers. 

Reports, '88,  184;  '89,  216;  '90,  194;  '91,  246;  '92,  239, 
Engineer  in  Charge. 
Capt.  J.  H.  Willard,  1880-'—.    Repprts,  '88, 1370:  '89, 1624;  '90, 1908;  '91, 2014; 
•92,  1663. 

8648 ^18 
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MISSISSIPPI  RIVER.— Watkb  gauges  OK-~Continaed. 

Piiysical  Characteristics* 

Elevations  of  gaage  zeros  from  Saint  Louis  to  Carrollton  above  Cairo  datum,  '89, 

1628. 
Comparison  of  flood  of  1890  with  iiieheat  water  previously  recorded,  '90,  19112. 
Chart  showinjT  limiting  lines  of  high  and  low  water  on  the  Miississippi  from  Snint 

Louis  to  the  Head  of  the  Passes,  '91,  2014. 
Comparison  of  flood  of  1891  with  highest  water  previously  recorded,  '91,  2019. 
Comparison  of  flood  of  1892  with  highest  water  previously  recorded,  '92,  1666. 


MISSISSIPPI  RIVER.— Gauging  at  or  neab  Saint  Paul,  MiNif. 

Appropriations. 

.See  list  of  appropriations  under  tlie  main  heading,  ''IViississippi  Bivor." 

Engineers. 

Chief  of  Enginkers. 

Reports,  '90,  215;  '91,  273;  '92,  261. 
Engineer  in  Charge. 

Maj.  W.  A.  Jones,  1890.    Reports,  '90,  2099 ;  '91,  2214 ;  '92,  1849. 
Assistants. 

A.  Johnson.    Report,  '90,  2106. 

A.  O.  Powell.    Report,  '90,  2107. 
Physical  Ciiaractcristics. 
Gaugings  made  at  Saint  Paul,  Minn.,  during  1890,  '90,  2101,2102;  1891, '91,  2215, 
2216;  1892, '92, 1850, 1851. 


MISSISSIPPI  RIVER,  at  and  near  the  head  of  Beaver  Island, 

Clinton,  Iowa.--ExAMiKATioN  or. 

Eng^lneers. 

Chief  of  Engineers. 

Report,  '89,  234. 
Engineer  in  Charge. 

Maj.  A.  Mackenzie,  1888.    Report,  '89,  1784. 
Physical  Characteristics. 
Description  of  the  locality,  '89,  1785. 

Plans. 

In  1888  Maj.  Mackenzie  did  not  consider  the  locality  worthy  of  improyement,  '89, 

1786. 
Surveyrs. 
Ezammation  ordered  hy  act  of  August  11,  1888.    Made,  1888,  under  direction  of 

Maj.  Mackenzie,  '89,  1784. 


MISSISSIPPI  RIVER,  between  Saint  Paul  and  Saint  Anthonys 

Falls,  191  iau.— Survey  of. 

Commerce. 

Lumher  manufacture  from  1870  to  1886,  '88, 1562, 1571. 

Engrineers. 

Chief  of  Engineers. 

Report,  '88,  206. 
Engineer  in  Charge. 
Maj.  C.  J.  Allen,  1886.    Report,  '88,  1560, 1563. 
Physical  Characteristics. 

Description  of  the  locality,  '88,  1566. 
Plans. 
By  Maj.  Allen,  1887,  for  improvement  of  the  river  oet ween  the  Chicago,  Saint  PaqI, 
Minneapolis  and  Omaha  Railroad  Bridge  to  the  landing  below  the  Washington 
Avenue  Bridge,  Minn.,  by  dredging  an<i  the  coustrnotion  of  works  of  contrae- 
tion;  estimated  cost,  $146,000;  or,  for  a  4-foot  low- water  navigation  between 
the  above  points  by  constriictiou  of  wing  dams,  closing  dams  and  revetment, 
dredging,  and  construction  of  two  locks  and  dams;  estimated  cost, $2,361,060, 
'88,  1568-1570. 
Surveys. 
'Ordered  by  act  of  August  15, 1886.    Made,  1887,  under  direction  of  Maj.  Allan,  '8fll 
1563. 
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milSSlSSIPPI  RIV£R«— Examination  near  Reklkoot  Lakk  fok  rkstrain- 

ING  TUE  FLOW  OF   WATER  INTO   6 AID  LAK1£  AND  ADJOINING  LOWLANDS. 

Enfirineers. 

Chikf  op  Engineers. 

Report,  '91,  258. 
Engineers  in  Charge. 
Cap*.  S.  W.  Roessler,  1891.    Report,  '91,  2073. 
Col.  C.  B.  Coinstock,  1891.    Report,  '91,  2074. 
Assistant. 

W.  M.  Rees.    Report,  '91,  2075. 
Physical  Cliaracteristics. 

Dencripiion  of  the  locality,  '91,  2073, 2075. 
Plaiss. 
In  1891  Col.  Comstook  considered  that  the  amount  of  improYument  of  the  Missis- 
sippi at  this  locality  to  be  secured  by  the  works  of  restraiiit  proposed  by  Capt. 
Roessler,  at  an  estimated  cost  of  $260,000,  would  be  too  small  to  justify  the 
expenditure,  '91,  2074. 
Surveys. 
Exaniinatiou  ordere<l  by  act  of  September  19, 1890.    Made,  1891,  under  diroction  of 

Capt.  Roessler,  '91,  2073. 
Maps. 
'91,  2074. 


miSSlSSlPPI  RIV£R.— Examination  for  removal  of  bar  at  Warsaw, 

III. 

En8:ineers« 

Chief  of  Engineers. 
Report, '91,  264,2134. 
Engineer  in  CifAKGE. 
Maj.  E.  H.  Ruiiuer,  1890.    Report,  '91,  2134. 
Physical  Characteristics. 

Description  of  the  locality,  '91,  2135. 
Plans. 
In  1890  M{\j.  Rufl'ner  reported  that  a  removal  of  the  bar  at  this  locality  would  be 
detrimental  to  that  portion  of  the  navigable  river,  '91,  2136. 
Surveys. 
Examination  ordered  by  act  of  September  19,  1890.    Made,  1890,  under  direction 
of  Maj.  Ruffner,  '91,  2135. 


MISSISSIPPI  RIVJBR  at  and  above  Clinton,  Iowa.— Subvby  for 

REMOVAL  OF  BARS  NORTU  OF  LirrLS  RoCK  ISLAND. 

Eni^ineers. 

Chief  of  Engineers. 

Report,  '91,  267. 
Enoineer  in  Chakge. 
Maj.  A.  Mackenzie,  1890.     Report,  '91,  2187, 2188. 
Physical  Characteristics. 

Description  of  the  locality,  '91,  2188. 
Plans. 

By  Maj.  Mackenzie,  in  1890,  for  construction  of  a  closing  dam  between  Little  Rock 
Island  and  the  tow-head  to  its  left,  at  an  estimated  cost  of  $5,000,  '91,  2189. 
Surveys. 
Survey  ordered  by  act  of  September  19,  1890.    Made,  1890,  under  direction  of  Maj. 
Mackenzie,  '91,  2188. 


JfllSSiSSIPPI  RI VER,  main  sloni^h  at  Hamilton.— Examination  of. 

Enfirineers. 

CiiiKF  OF  Engineers. 
Reports,  '89,  23-1 ;  '91,  267, 2185. 

ENGINKKU  in   CliAUGE. 

Maj.  A.  Mackenzie,  1888-'92.    Reports,  '89,  1781;  '91,  2185. 
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1«IIS§1SSIPP1  RIVER,  main  slough  at  Hamilton— Continued. 

Plans. 

After  examinations  in  1888  and  1890,  Maj.  Mackenzie  did  not  consider  the  main 

slongh  at  Hamilton  worthy  of  improvement  by  the  General  Governmenty  '89, 

1782;  '91.2186. 
Snrve^s. 
Examination  ordered  by  act  of  Angast  11, 1888.    Made,  1888,  under  direction  of 

Maj.  Mackenzie,  '89, 1781. 
Examination  ordered  by  act  of  September  19, 1890.    Made,  1890,  under  direction 

of  Maj.  Mackenzie,  '91,  2186. 


MISSISSIPPI,  SAINT  CROIX,  CHIPPE^irA,  AND  ITISCONSIlir 

RIVERS*— SURYKY8  FOR  liESKBVOlRS  AT  SOURCES  OF. 


ueers. 

Chief  of  Engineers. 

Reports, '89,  240;  '90,  215. 
Engineers  in  Charge. 

Maj.  C.  J.  Allen,  1889-'90.    Report,  '89,  1809. 

Maj.  W.  A.  Jones,  1890-'—.    Reports,  '90,  2098;  '91,  2214 ;  '92, 1849. 


iniSSOURl  RIVER  from  the  month  to  head  waters* 

NoTB.— From  the  varying  designatkms  given  to  the  goograpbical  limits  of  the  approprlatfoius  for 
the  Miiisouri  River,  it  has  been  imi^racticable  to  asseiuule  the  appropriationa  unaet  the  subhead- 
ings  of  the  text  found  in  this  volume. 

Appropriations. 

From  mouth  to  Sioux  City. 

1876-'87 $2,551,500 

1890 800,000 

1892 600,000 

Total 4,951,500 

From  Sioux  City  to  Fort  JJexton. 

1876-'87 $490,000 

From  Sioux  City  to  Grkat  Falls. 

1890 $300,000 

1892 150,000 

Total 450,000 

From  moutu  to  Fort  Bknton. 

1878 $180,000 

1888 1,000,000 

Total 1,180,000 

Bemoving  snags  and  wrecks. 

1852-^87 $387,000 

1890 75,000 

Total 462,000 

Survey  of  Missouri  Kiver  in  Montana. 
1892 $2,500 


mSSOVRI  RIVER  between  mouth  and  Sioux  Citft  Iowa.— 

Improvement  of. 

Appropriations. 

See  list  of  appropriations  under  main  heading,  ''Missouri  River/' 
Commerce. 
Commerce  of  the  river,  '88,  2320;  '90,  3370;  '91,  3737;  '92,  3262. 
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nilSSOIJRI   BITER  between  mouth   and    Sionx  City^,  Iowa— 

Continued. 

Engrineers. 

Chief  of  Engineers. 

Ro)>ort8,  '88,  307;  '89.  366;  '90,  331;  '91,  423;  '92,  397. 
Board  ok  Engineers. 
Missouri  River  Commission.     Reports,  '88,  2313;  '89,  2741;  '90,  3361  (Lieut. 
Col.  8uter,  Majs.  Mackenzie  and  Ernst,  and  Messrs.  Broatch  and  Broadhead.) 
.  Report,  '92,  3251  (Lient.  Col.  Snter,  Majs.  Mackenzie  and  Ernst,  and  Messrs. 
Broad liead  and  Berlin). 
£ngin£K»8  in  Charge. 
Lieut.  H.  M.  Chittenden,  1889-'—.    Reports,  '89,  2760;  '90,  3419. 
Capt.  T.  A.  Bingham,  1888-'—.    Reports,  '88,  2317 ;  '89,  2753 ;  '90,  3375. 

J.  A.  Seddon.    Reports,  88,  2355;  '91,  3827;  '92,  3273. 

8.  W.  Fox.    Reporte,  '88,  2357 ;  '89,  2765 ;  '90,  at28 ;  '91,  3804, 3835 ;  '92,  3278. 

S.  H.  Yonge.    Reports,  '88,  2a59;  '89,  2785;  '90,  ^35;  '91,  3805, 3848;  '92,  3290. 

W.  R.  l)e  Witt.    Report,  '89,  2782. 

O.  B.  Wheeler.    Reports,  '90,  3398;  '91,  3756. 

G.  A.  Marr.    Reports,  '90,  3403 ;  '91,  3745. 

C.  F.  I'otter.    Reports,  '90,  3422, 3427 ;  '91,  3802, 3832, 3833 ;  '92,  3273. 

D.  W.  Wellman.    Report,  '91,  3807. 

A.  H.  Blaisdell.     Reporte,  '91,  3819;  '92,  3271. 
Lieut.  H.  M.  Chittenden.    Report,  '91,  3821. 
Obstructions. 

Frotiles  of  bridges  over  the  Missouri  River  at  Bismarck,  Atchison,  Sioux  City,  Fort 
Leavouworth,  Blair,  Kansas  City,  Omaha,    Randolph,  Sibley,  Plattsniouth, 
Glasgow,  Nebraska  City,  Boonville,  Rulo,  Saint  Cliarles,  and  Saint  Joseph, 
'88,2319;  '89,2756. 
Operations. 

1887-88.  Construction  and  rei^air  of  plant;  557  cnbic  yards  rock  used  in  comple- 
'  tion  of  revetment  in  Lower  Bon  Ton  Bend;  3,000  cubic  yards  rock  placed  in 
Elwoo<l  revetment;  2,960  linear  feet  of  bank  revetment  completed  at  East 
Bottoms;  4,500  linear  feet  of  bank  protected  at  Little  Platte  Bend;  20,261 
cubic  yards  rook  (][uarried,  and  5,956  cords  brush  cut;  1,400  linear  feet  of  mat- 
tress built  in  repair  of  Kaw  Bend  revetment,  '88,  2356-2367. 

1888-'89.  4,250  linear  feet  of  pile  and  brush  dike  built  at  Sioux  City,  '89.  2763. 

Repair  and  reconstruction  of  plant,  '89,  2765.    1,825  cubic  yards  rock  nsed  in 

repair  of  Bon  Ton  revetment,  '89,  2767.    318,080  square  feet  of  mattress  woven 

at  Bon  Ton  revetment  extension,  '89,  2767.     136,700  square  feet  of  mattress 

work,  woven  and  placed  at  Kaw  Bend  revetment;  repair  of  plant,  '89,  2793. 

1889-'90.  1,575  snags  removed  and  1,048  trees  cut,  '90,  3364.  13,004  linear  feet  of 
pile  and  mattress  revetment  bnilt  at  Omaha,  '90,  3422.  Repairs  to  plant,  '90, 
3424.  200  cnbic  yards  rock  used  in  completion  of  dike  construction  at  Sioux 
City,  '90,  3427.  4,810  linear  feet  of  brush  mattress  bank  protection  built  at 
Nebraska  City,  '90,  3428.  5, 153  linear  feet  of  bank  graded,  and  4,922  linear  feet 
of  mattress  woven  at  Rulo,  '90, 3431.  Repairs  to  plant  at  Kansas  City  Division, 
'90, 3435.  6,658  linear  feet  of  brush  mattress  and  stone  revetment  constructecl 
at  Bee  Creek  Bend,  '90,  3437.  3,935  linear  feet  of  brush  and  stone  revetment 
laid  at  Nigger  Bend,  '90,  3439.  1,918  linear  feet  of  brush  and  stone  revet- 
ment laid  at  Kaw  Point,  '90,  3441.  Re])airs  to  Harlem  and  Kansas  City  dikes, 
'90,  3442.  Repairs  to  Kaw  Bend  at  East  Bottoms  revetment,  '90,  3441.  1,302 
linear  feet  of  pile  and  brush  mattress  dike  built  at  Miami,  '90,  3445. 

1890-'91.  Repairs  to  dikes  in  vicinity  of  Sioux  City,  '91,  3832.  Repairs  to  plant  at 
Omaha,  '91,  3834.  940  linear  feet  of  brush  and  rock  bank  revetment  built  at 
Nebraska  City,  '91, 3835.  Repair  of  plant  at  Nebraska  City,  '91, 3837.  Repair 
and  construction  of  plant  at  Saint  Joseph,  '91,  3839.  3,295  linear  feet  of  pile 
dike  built  at  Saint  Joseph,  '91,  3841, 3843.  1.240  linear  feet  of  bank  revetment 
completed  at  Saint  Joseph,  '91,  3845.  3,500  linear  feet  of  willow  curtains 
woven  and  placed  npon  dikes  at  Atchison,  '91,  3847.  700  linear  feet  of  bank 
revetment  built  above  tlie  Harlem  dikes,  '91,  3819.  630  linear  feet  of  single 
and  856  linear  feet  of  double  row  dike  built  at  Kansas  City,  '91,  3850.  836 
cords  of  brush  and  31,977  linear  feet  of  cotton-wood  piling  procured,  '91,  3851. 

1891-92.  9,220  linear  feet  of  bank  revetment  constructed  in  vicinity  of  Council 
Bluffs,  '92,  3274.  Repairs  to  plant  at  Nebraska  City,  '92,  3279.  14,246  linear 
feet  of  bank  revetment  constructed  at  Belmont  Bend,  '92,  3280.  Repairs  to 
break  in  Elwood  revetment,  '92,  3282.  3,000  linear  feet  of  bank  revetment 
con««tructed  at  Bon  Ton  Bend,  '92,  3283.  Extension  and  repair  of  pile  dikes 
in  vicinity  of  Saint  Joseph,  '92, 3286.    Repairs  to  Little  Platte  Bend  and  Kaw 
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Operations — Continued. 

Bend  revetments,  '92,  3290.  431  linear  feet  of  double  row  and  903  linear  feet 
of  triple-row  dike  constructed  in  extension  of  KnuHiis  Citv  and  Harlem  dikes, 
•92,  3293.  1,244  linear  feet  of  single,  3,472  linear  feet  of  double,  and  4,760  lin- 
ear feet  of  triple-row  dike  constructed  iu  (Jroup  I,  First  Reach,  *92,  3301. 
165  feet  of  double-row  dike  and  1,400  line^ir  feet  of  triple-row  dike  built  in 
Group  11,  First  Reach,  '92,  3304.  120  linojir  feet  of  double-row  dike  aixl  4,001 
linear  feet  of  triple-row  dike  built  in  Group  III,  First  Roach,  '92,  3306.  389 
linear  feet  of  doubl&-row  dike  and  895  linear  feet  of  triple-row  dike  built  in 
Cedar  Island  Group,  '92,  3309. 

Piiysical  Ciiaracteristics^ 

Dates  of  ice  closings  and  openings  on  the  Missouri  River,  1872-'87, '88, 2325 ;  '90 

3392. 
Descriptions  and  elevations  of  bench  marks  on  the  Missouri  River,  referred  to 

Saint  Louis  City  directrix,  May,  1888,  '88.  2328;  May,  1890, '90,  3393.     Slope 

profiles  of  Missouri  River  from  Saint  Charles  to  Sioux  City,  '89,  2756.     Report 

on  bearini^H  in  the  Missouri  River  Valley,  '90,  3375.    Rock  proiiles  in  the 

vicinity  of  Saint  Charles,  Mo.,  '90,  3390. 
Borings  at  Saint  Charles,  Sibley,  Randolph  Bluff,  Kansas  City,  and  Bellefontaine 

Bluffs,  Mo. ;  Leavenworth,  White  Cloud,  and  (^uindaro,  Kans. ;  Rulo,  Arago, 

Nebraska  City,  Plattesburg,^ Omaha,  and   Blair,  Nebr. ;  Sioux  City,  Iowa; 

Chamberlain.  S.  Dak. ;  Bismarck,  N.  Dak.,  '90,  3390.     Water-gauge  readings 

for  189l,'91,  3819. 
Tables  showing  mean  daily  stage  and  discharge  of  Missouri  River  from  1879  to 

18fK),  '91,  3822, 3825. 
Table  showing  total  annual  discharge  of  Missouri  River  from  1879  to  1890,  '91, 3827. 
Areas  of  cross  sectiqns  in  vicinity  of  dikes  coustructcd  iu  First  Reach,  *92,  3310. 

S  ui*  vey  s« 
Secondary  triangulation  of  the  Missouri  River,  '89,  2753;   '90,  3398;   '91,. 3756; 

'92,  3259. 
Survey  from  Three  Forks,  Mont.,  to  Fort  Benton,  Mont.,  '91,  3745. 
Maps. 

Missouri  River  at  Saint  Joseph,  '88,  2358;  '89,  2782. 

Missouri  River  at  Little  Platte  Bend,  '88,  23G8. 

Missouri  River  at  East  Bottoms,  '88,  2368. 

Missouri  River  at  Upper  Kaw  Bend,  '88.  2368. 

Missouri  River  at  Omaha,  Nebr.,  '89,  2764. 

Missouri  River  at  Sioux  City,  Iowa,  '89,  2764. 

Views  showing  cross  and  main  dike  construction  at  Atchison  and  plant  for  pile 
driving  and  mattress  construction,  '89,  2778. 

Missouri  River  at  Nebraska  City,  '89,  2782. 

Missouri  River  at  .Atchison,  Kans.,  '89,  2782. 

Views  showing  dike  construction  and  plant  at  Kansas  City  Reach,  'SQ,  2790. 

Missouri  River  at  Little  Platte  Bend,  '89,  2794. 

Missouri  River  at  Harlem  Dikes,  '89,  2794. 

Missouri  River  at  Upper  Kaw  Bend,  '89,  2794. 

Missouri  River  at  Bakers,  Fontauelle,  and  Slionkin  bars,  Evans  Bend^  Seigneurs 
Reach,  and  Crocondunez,  '90,  3420. 

Missouri  River  at  Omaha,  Nebr.,  '90,  3426. 

Missouri  River  at  Sioux  City,  Iowa,  '90,  3126. 

Missouri  River  at  Nebraska  City,  Nebr.,  '90,  3428. 

Missouri  River  at  Rnlo,  Nebr.,  '90,  3430. 

Missouri  River  at  Saint  Joseph,  Mo.,  '90,  3432. 

Missonri  River  at  Atchison,  Kans.,  '90,  3  r.U. 

Missouri  River  at  Kansas  City,  Mo.,  '90,  3446. 

Missouri  River  at  Miami,  Mo.,  '90,  3146. 

Sketches  of  secondary  triangulation  of  Missouri  River  from  Thre©  Forlca  tn 
Leavenworth,  '91,  3802.  "ii>^  w 

Missouri  River  at  Sioux  City,  '91,  3833. 

Missouri  River  at  Nebraska  City,  '91,  3837. 

Missouri  River  at  Rulo,  Nebr.,  '91,  'MV.). 

Missouri  River  at  Saint  .Josepli,  '91,  3839. 

Missonri  River  at  Atchison,  '91,  3847. 

Missouri  River  at  Kansas  City,  '91,  3852. 

•92,  Atlas,  158, 161, 166, 168, 170. 
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jniSSOlIRI  RIVER  between  Sioux  City,  Iowa,  and  Fort  Ben- 
ton, Mont*— (Including  Missorrti  liivicii  AitovK  thk  mouth  of  tiik  Yrl^ 
LowsTONB  River,  and  Missouri  River  at  Niobrara,  Neur.,  VbrmillioN; 
AND  Yankton,  8.  Dax.) 

(Continued  from  Vol.  II,  p.  328.) 

Appropriations.* 

8oe  list  of  appropriations  nuder  tlio  main  lieading,  "  Missouri  River." 
Commerce. 
Commerce  of  the  river  for  18H7  and  1888,  '89,  2761.    Commercial  importance  of  tlie 
Missouri  between  Sioux  City  and  Fort  Benton,  '91,  2243. 
Enipineerft. 
Chief  of  Engineers. 

Reports, '88,  205;  '89,  366;  '90,  331;  '91,  277. 
Enoinibsks  in  Charge. 
Maj.  C.  J.  Allen,  1888-'89.    Report,  '88,  1556. 

First  Lieut.  H.  M.  Chittenden,  188»-'— .    Reports,  '89,  2760;  '90.  3419. 
Missouri  River  Commission,  1889-'91.    Reports,  '89,  2713;  '90,  3362. 
Capt.  C.  F.  Powell,  1890.     Report,  '91,  2242, 2246, 2248. 
Col.  O.  M.  Poe,  1890.    Report,  '91,  2245, 2249. 
Operations. 
1887-88.  750  linear  feet  of  brush  and  gravel  dam  built,  and  1,720 cubic  yards  gravel 
dredged  at  Shonkin  Bar;  1,2(X)  linear  feet  dam  built,  and  3,774  cubic  yards 
gravel  dreclged  at  Crocondunez;  308  linear  feet  dam  built  at  Rowes  Ranch, 
•88,  1556,  1557. 
1888-'^.  Dam  construction  at  Fontanelle  and  Bakers  bars,  '89,  2761. 
1889-'90.  23.688  cubic  yards  material  dredged  at  Bakers  and  Fontanelle  bars,  at 
Evans  Bend,  Crocondunez,  and  Seigneurs  Reach;  5,(>47  cubic  yards  fascines, 
889  cubic  yards  rock,  and  8,051  cubic  yards  gravel  used  in  construction  of 
wing  dams,  '90,  3420. 
Projects. 
Operations,  except  at  Vermillion,  S.  Dak.,  have  been  confined  to  that  part  of  the 
river  lying  between  the  mouth  of  the  Yellowstone  and  Fort  Benton,  and  have 
consisted  in  the  improvement  of  the  channel  at  rapids  and  shoals  by  the 
removal  of  rock  and  the  construction  of  dams,  '78,  695,  700;  '79,  1096;  '83, 
ia55;  '84,  1542. 
At  and  below  Vermillion,  S.  Dak.,  the  projects  have  been  directed  to  the  rectification 

of  the  river  by  shore  protection  and  permeable  dikes,  '79,  1079;  '82,  1722. 
In  1885  the  Missouri  River  Commission  recommended  that  for  the  present  work  be 
mainly  confined  to  the  construction  of  dams  and  dredging  of  shoals  on  *'the 
rocky  river"  above  Carroll;  below  that  point  the  snag  boat  should  be  kept  at 
work  and  certain  experimental  dams  constructed  near  Bismarck,  '85,  3003. 
In  1888,  there  being  no  project  for  improvement  of  the  river  below  Carroll,  except 
snagging,  $250,000  was  estimated  as  required  for  completion  of  the  existing 
project  above  that  point,  '88,  1558. 
By  Capt.  Powell,  1891,  for  improvement  of  the  Missouri  from  the  mouth  of  the  Big 
Sioux  River  to  the  north  line  of  the  State  of  South  Dakota  by  snagging, 
removal  of  wrecks  and  similar  obstructions,  and  rectification  of  the  river  at 
Yankton  and  at  Pierre,  S.  Dak. ;  estimated  cost,  including  survey,  $229,486,  '91, 
2246. 
By  Capt.  Powell,  1891,  for  improvement  of  the  Missouri  between  Sioux  City  and 
Fort  Benton  by  completion  of  rock  removal  below  Judith,  Mont.,  annual  oper- 
ation of  snag  boats,  temporary  improvement  at  the  worst  bars,  maintenance  of 
ice  harbor  at  Rock  Haven,  and  rectification  of  the  river  at  and  near  Pierre 
and  Yankton,  S.  Dak. ;  estimated  cost,  $329,497,  '91,  2249. 
Surveys. 
Maps. 
Bakers  Bar,  Evans  Bend,  Fontanelle  Bar,  Seigneurs  Reach,  Crocondunez,  and 
Shonkin  Bar,  '90,  3420. 


miSSOITRI    RIVER   between    Oreat  Falls,  Mont.,  and  SiouT 

City,  Iowa.— Improvement  of. 

Appropriations. 

See  list  of  appropriations  under  the  main  heading,  "Missouri  River." 
Contracts. 
1891.  T,  P.  Baker,  for  charter  of  tug  boat,  at  $50  per  day,  '91,  2234. 


*Allottecl  by  Missouri  Blver  Commission  from  appropriation  act  of  August  11, 1888,  '89, 2741. 
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MISSOURI   BITER   between   Great   Falls,   Mont.,    and   Sionx 

City,  Iowa — Coutiimed. 

Enipineers. 

Chief  of  Engineers. 

Reports,  '91,  275;  '92,  263. 
Engineer  in  Charge. 

Capt.  C.  F.  Powell,  1891-'—.    Reporte,  '91,  2232 ;  '92, 1875. 
Assistant 
H.  C.  Gonia.    Reports,  '91,  2234 ;  '92,  1879. 
Operations. 
1890-^91.  Repairs  to  dams  at  Bakers,  Evans,  atul  Fontanelle  bars ;  repair  and  recon- 

striii-.tion  of  plant,  '91,  2233. 
189L-'92.  Repairs  and  extension  of  dams  at  Bakers  Bar,  Crocondnnez,  and  three 
dams  of  the  Fontanelle  system ;  win^  dnms  built  at  Arcbers  Bar  and  Norris 
Island;  31,326  cubic  yards  material  dredged  at  Archers,  Clmrchills,  and  Crow 
Coulees  bars;  322  snaj^s  and  3  wrecks  cleared  ifroni  the  ohaunel,  '92,  1876, 1877. 
Physical  €iiaracterislies* 

Description  of  the  river  and  adjacent  country,  '92,  1886. 
Surveys. 
Survey  of  the  Missouri  River  between  Great  Falls,  Mont.,  and  Sioux  City,  Iowa, 
'92, 1886. 


miSSOIJRI  RIVER  A-om  old  mouth  of  Platte  River  to  the  eity 
of  Leavenw^orth ;  also  at  the  city  of  Weston,  J!Io«— Examina- 
tion OF. 

Engineers* 

Chief  of  Engineers. 

Report,  '91,  275. 
Engineer  in  Charge. 
Lieut.  Col.  C.  R.  Suter,  1891.    Report,  »91,  2229. 
Plans. 
After  examination,  in  1891,  Lieut.  Col.  Suter  did  not  consider  either  of  the  above 
localities  worthy  of  improvement,  '91,  2229. 
Surve^^s. 
Examination  ordered  by  act  of  September  19, 1890.    Made,  1891,  under  direction  of 

Lieut.  Col.  Suter,  '91,  2229. 
Maps. 
'91,  2230. 


MISSOIJRI  RIVER,  IVIOIVT.— Examination  between  Great  Falls  and 

Canyon  next  below  Stubbs  Ferry. 

Commerce. 

Demands  of  commerce,  '92,  1906. 
Eui^ineers. 

Chief  of  Engineers. 

Reports,  '91,  278;  '92,  265. 
Engineer  in  Charge. 

Capt.  C.  F.  Powell,  1891.     Report,  '92,  1904, 1908. 
Assistant. 

Lieut.  J.  C.  Sanford.    Report,  '92,  1905. 
Plans. 
By  Capt. Powell,  1892,  for  (1)  reinoval  of  sna^fs  from  tlio  "lone:  pool"  exfrondingup 
from  Great  Falls  51  Jiiilcs ;  (2)  construction  of  2,{){)()  loot  of  d;nns  and  3,500  feet  of 
bank  protection,  extending  the  3  foot  cli:mncl  4  niilos  farthor  to  the  towns  of 
Cascade  and  Saint  Clair;  (3)  con.struotion  of  10,000  feet  of  dams  and  removal 
of  bowlders  and  rock  on  the  next  reach  of  70  miles,  giving  a  2}-foot  channel 
at  low  water;  estimated  cost,  .i?ll5,837,  '92,  1903. 
Surveys. 
Examination  made,  1891,  under  direction  of  Capt.  Powell,  '92,  1905. 
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ntlSSOURl   RIVER.— Removing  snags  between  Kansas  City  and  tub 

MOUTH. 

(Continned  from  Vol.  II,  p.  330.) 

Appropriations. 

8oe  list  of  nppropriatioDB  under  the  main  heading,  "Missouri  River." 
IGayiueers. 
Chief  op  Engineers. 

Reports,  '88.  192;  '89,  226. 
Enoinekr  in  Charge. 
Maj.  A.  M.  Miller,  18»1-'— .    Reports,  '88,  1421 ;  '89,  1673. 
Oprrations. 
1887-'«9.  No  operations,  '88,  1421 ;  '89,  1673. 


IVflSSOURI  RIVER  (UPPER)— Examination  for  icb  hardor  at  Bis- 

MARCK,  N.  Dak. 

Engineers. 

CiiiEK  OF  Engineers. 

Report,  '89,  241. 
Enginkf.r  in  Charge. 
Maj .  C.  J.  Allen.  1888.    Report,  '89,  1810. 
Plans. 
In  1889  Maj.  Allen  did  not  consider  Bismarck  a  snitahle  location  for  an  ice  harbor, 
'89,  1815. 
Survevs. 
Examination  ordered  by  act  of  Angast  11, 1888.     Made,  1888,  nnder  direction  of 
Maj.  Allen, '89,  1810. 


MOBILE  HARBOR,  ALA.— Improvement  of. 

(Continned  from  Vol.  II,  p.  330.) 

Appropriations. 

1826-'87 $1, 379,  aSO.  60 

1888 250, 000. 00, '88,  1196. 

1890 350, 000. 00, '90,  1(>95. 

1892 212, 500. 00, '92, 1439. 

Total 2,192.330.60 

List  of  approprintiniiH,  '89,  1428;  '91,  1772. 
Contracts. 
1888.  Alabama  Dredging  and  Jetty  Company,  for  dredging,  at  9  cents  per  cubic 

yard,  '89.  1429. 
1890.  National  Dredging  Company,  for  dredging,  at  8|  cents  per  cnbic  yard,  '91.. 
1773. 
Engrineers. 
CiiiKF  OF  Engineers. 
Reports, '88,  159;  '89,  186;  •90,  168;  '91,  277;  '92,  206. 

EXGINKRR  IN   CHAKGK. 

Maj.  A.N.  Damrell,  1888-'—.    Reports, '88,  1193;  '89,  1428;  '90,  1692;  '91,  1771;: 
'92,  1435. 
Operations. 

18X7-88.  No  operations  for  lack  of  funds,  '88,  1194. 

1888-'89.  1 ,420,390  cubic  yards  material  dredged,  and  26  pile  clusters  placed ;  repairs 

to  U.  S.  steam  propelior,  '89,  1429. 
18X9-'90.  886,000  cubic  yards  material  dredged,  '90,  1693. 
189()-'91.  705,882  cubic  yards  material  dredged,  '91,  1773. 
1891-92.  395,691  cubic  yards  material  dredged,  '92,  1437. 
Projects. 
The  improvement  of  Mobile  Harbor  was  begun  in  1827,  the  depth  of  water  then< 

being  5^  foet  tlirou«rli  Choctaw  Pass  and  8  feet  on  Dog  River  Bar,  '82,  1246. 
No  appropriations  were  made  between  1857  and  1870. 
The  projects  of  1871-'72  proposed  the  formation  of  a  dredged  channel  200  feet  wide 

and  13  feet  deep  tiirongh  (Choctaw  I'ass  and  Dog  River  bars  for  a  distance  of  ^ 

miles,  '71,  559;  '72,  692;  '73,  692;  '74,  i,891. 
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nOBILE  HARBOR,  A li A.— Continued. 

Projects — Continued. 

From  1870  to  1878,  inclusive,  $411,000  waa  appropriated  and  applied  to  this  project. 
In  1878  a  survey  was  directed  to  be  made  in  ordur  to  determine  whether  the 
existing  channel  could  be  inijproved  to  a  depth  of  22  feet.  In  March,  188(L  it 
•was  decided  to  continue  the  former  improvement  by  dredging  to  a  depth  of  17 
feet  with  a  uniform  width  of  200  feet  from  the  17-foot  curve  of  the  same  depth 
in  the  lower  bay;  estimated  cost,  $820,000.  '88,  1194.  Between  1881  and  1888 
a  total  of  $765,000  was  expended  upon  this  project,  '88,  1196. 

In  1885  a  project  was  submitted  by  Maj.  Damrell  for  the  improvement  of  Mobile 
River  and  Harbor,  securing  23  feet  depth  of  water  by  dredging  the  channel  of 
1870,  first  from  9  feet  to  13  feet  'and  tiien  from  13  feet  to  17  feet;  the  channel 
width  to  be  280  feet;  estimated  cost,  $1,980,000,  '89,  1429,1430.  The  appro- 
priation of  $250,000  in  1888  being  made  specifically  for  the  furtherance  of  the 
project  of  1885,  the  improvement  of  the  harbor  was  continued  in  1888  under 
that  project,  '89,  1429. 

In  1891  tiie  cost  of  completing  the  17-foot  channel,  dredging  a  channel  280  feet 
wide  and  23  feet  deep,  removing  fill  during  tlie  progress  of  the  work,  and 
dredging  a  channel  in  Mobile  Kivcr  up  to  Chickasabogue,  280  feet  wide  and  23 
feet  deep,  was  estimated  at  $1,443,800,  with  $60,000  annually  for  maintenance. 
'91,  1773-1775;  '92,  1439. 


mOKELVmiVE   RIVER,  €  A  £.«— Improvement  ov. 

(Continued  from  Vol.  II,  p.  332.) 

A  ppropriations. 

1884-'87 $11,000 

1888 2, 000, '88,  2131. 

1892 2, 500, '92,  2652. 

Total 15,500 

Engineers* 

Chief  of  Engineers. 
Reports, '88,  294;  '89,  349;  '90,  314;  '91,  395,399;  '92,  372. 

EnOINKRR  in  ClffAIUiK. 

Mal.W.  H.  Heuer,  1887-'—.    Reports, '88,  2131;  '89.  2485;  '90,  2911;  '91,  2986, 
3133,3135;  '92.2651. 

W.  D.  Woodbury.    Report,  '91,  3137. 
Operations. 

1887-'88.  No  operations  for  lack  of  funds,  '88^  2181. 

1888-'89.  107  sna<^  and  72  overhanging  trees  cleared  from  river  by  hired  labor, 
'89,  2186. 

1889-'92.  No  operations, '90,  2912;  '91,  2986;  '92,  2651. 
Projects. 

By  Lieut.  Col.  Mendell,  1881,  for  improvement  of  river  between  Bensons  Ferry  and 
Siiodgrass  Slough,  a  distance  of  10  miles,  by  removal  of  snags,  logs,  and 
similar  obstructions,  and  also  excavation  of  shoals  near  the  month  of  the 
Cosumnes ;  estimated  cost,  $8,250,  '82,  2639.  Both  forks  of  the  river  cleared 
to  head  of  navigation,  at  a  cost  of  $10,960,  '88,  2131.  Projected  improvement 
completed,  '89,  2486. 

In  1890  Maj.  Heuer  proposed  the  farther  improvement  of  the  river  by  closing  a 
canal  entering  the  river,  and  dredging  a  sand  bar  formed  at  the  junction,  and 
also  one  at  North  Fork,  to  6  feet  depth  mean  low  water;  also  removal  of  snags 
and  overhanging  trees;  estimated  cost,  $9,100,  '91,  3135, 3136;  '92,  2651. 
Surveys. 

Ordered  by  act  of  September  19, 1890.  Made,  1890,  under  direction  of  Biaj.  Hener, 
•91,  3135. 


moiiUVE  CITT  HARBOR,  Ilili.— Examination  of. 

Engineers. 

Chief  of  Engineers. 

Report,  '89,  234. 
•  Engineer  in  Charge. 

Mi\).  A.  Mackenzie,  1888.    Report^  '89, 1777. 
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MOIilNC  €ITF  HARBOR,  IliL.— Continned. 

Plans. 

In  1888  Maj.  Mackenzie  did  not  consider,  in  view  of  the  great  cost  of  an  improve- 
ment at  Moline  City  Harbor,  that  the  locality  was  worthy  of  improvement, 
'89.  1781. 
Snrveyci^* 
Examination  ordered  by  act  of  Angust  11,  1888.    Ma<lo,  1888,  ander  direction  of 
Maj.  Mackenzie, '89,  1777. 


I 


]»I0IVH1:GAI¥  island  harbor,  hie.— Examination  of. 

Engfinccrs. 

CniKF  OF  Enginrrrs. 

Report,  '89,  31. 
Engineer  in  Chargr. 
Lient.  Col.  J.  A.  Sniitli,  1888.    Report,  '89,  547. 
Physical  Charaetcnisiies* 

Description  of  the  locality,  '89,  548. 
Plans. 
In  1888  Lieut.  Col.  Smith  considered  that  the  expense  of  an  improvement  wonld 
greally  exceed  any  i)robablo  benefit  to  local  ciminierce,  '89,  548. 
Surveys. 
Examination  ordered  by  act  of  August  11,  1888.    Made,  1888,  under  direction  of 
Lieut.  Col.  Smith,  '89.  547. 


-r- 


mOMOIVOAniSIiA  river,  pa.  and  W.  VA.— Improvement  of. 

(Continued  from  Vol.  II,  p.  332.) 

Appropriations. 

1872-'89 $422,300.00 

18«8 1    *16;;?33;?3!'88,1677. 

1890  \    *  ^^2, 000. 00  I  .g.    2360 

^^*^ \       '5,000.00^  5#i,^.%u. 

1892 25,000.00,    '92,1985. 

Total 811,033.13 

List  of  a]»pn>priations,  '92,  198-t. 
Commerce. 

Commercial  movement  on  the  Lower  Monongahcla  for  the  years  1884  to  1891,  '92, 
1986. 

Contracts. 

1888.  Mapel  Bros.  &  Titus,  for  white-oak  timber,  at  $39.97  per  1,000  feet,  B.  M. 

1889.  C.  T.  McDonald,  lor  lock  and  dam  conNtruction,  at  $i?8,727;  Lambert  Bros.  & 
Co.,  for  furnishing  operating  machinery  for  Lock  No.  8,  at  $3,889,  '89,  1881. 

Engineers. 

Chief  op  Engineers. 

Reports, '88,  215;  '89,  251,254;  '90,  226;  '91,  290,291;  '92,  278,279. 
Enginkrrs  in  Charge. 
Lieut.  Col.  W.  E.  Merrill,  1872-'92.     Roportfl,  '88,  1676, 1678 ;  '89, 1879,  1882,  1904; 

•90,  2190,  2192, 2193 ;  '91,  2355,  2357,  2359.  2360. 
Maj.  A.  Stickney,  1892-'—.    Report,  '92,  1984, 1986, 1989. 
Assistants 
P.  J.  Schopp.    Reports,  '88.  1677;  '89,  1881, 1884. 
P.  (Jolav.    Reports,  '91,  2358;  '92,  1987. 
J.  W.  Arras.    Report,  '92,  1988. 
liCicislation. 

Act  of  Angust  11, 1888,  authorizing  the  purchase  of  Lock  and  Dam  No.  7,  '90,  2193. 
Operations. 
1887-88.  River  and  wing  walls  completed;  3,791  cubic  yards  masonry  laid ;  retain- 
ing wall  and  abutment  finished,  '88,  1678.    Operation  and  care  of  Lock  and 
Dam  No.  9,  '88, 1678. 

*For  poTchaae  of  lock  and  dam. 
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MONOHGAHEIiA  BIVEB,  PA.  AND  IT.  VA.— Continued. 

Operntions— Continued. 
1888-^89.  Land  wall  and  lock  chamber  completed,  '89, 1881.    Operation  and  care 

of  Lock  and  Dam  No.  9,  '89.  1882.  ' 
1889-90.  Lock  and  Dam  No. 8  completed;  operation  and  care  of  locks  and  dams 

No8. 8  and  9,  '90,  2190, 2192. 
1890-^91.  Two  lock  keepers' houses  built  at  Lock  No.  8.  and  guiding  crib  below  land 

wall  raised  and  extended  into  tho  bank;  operation  and  care  of  locks  and  dams 

Nos.  8  and  9 ;  pnrchase  of  locks  and  dams  Nos.  6  and  7,  '91,  2355-2360. 
1891-'92.  No  opci^ations,  '92,  1985.     Operation  and  care  of  locks  and  dams,  '92, 1986. 

Plans* 

By  Lieut.  Col.  Merrill,  1889,  for  the  construction  of  six  locks  and  dams  on  the  Monon- 
gah(da  Kiver  above  Morgantowu,  extending  the  slack- water  navigation  toabove 
Fremont ;  estimated  cost,  $1,200^000,  '89,  554, 1904. 

Projects* 

The  original  project  by  Maj.  Merrill  in  1872  proposed  continuing  a  6-foot  slack- 
water  navigation  from  Geneva  to  Morgantown,  a  distance  of  181-  miles,  by  the 
construction  on  the  part  of  the  United  States  of  twp  locks  and  dams.  Nos.  8 
and  9|  the  former  at  Dnnkard  Creek,  the  latter  at  Hourds  Rocks;  and  the  con- 
struction on  the  part  of  the  Monongahela  Navigation  Company  of  Lock  and 
Dam  No.  7,  '73,  504.  (See  also  Index  to  Keports  of  Qhief  of  Engineers,  Vol.  I, 
p.  346.) 

From  1872  to  1886,  inclnsive,  $397,900  had  been  appropriated,  when  the  cost  to  com- 
plete was  estimated  at  $30,376.  '86,  1542.  Report  by  Board  of  Engineers,  1886, 
upon  the  commercial  value  and  importance  of  the  works  built  by  the  Monon- 
gahela Navigation  Company,  '87,  1802, 1808. 

Surveys. 

Examination  of  Monongahela  River  above  upper  dam,  West  Virginia,  for  slack- 
water  navigation  between  Morgantown  and  Fremont.  Made,  1889,  under 
direction  of  Lieut.  Col.  Merrill,  '89,  1904. 


mONROE  HARBOR,  IfllCII.— Improvement  ov. 

(Continued  from  Vol.  II,  p.  333.) 

Appropriations* 

1835-'87 $215,515.27 

1888 5,000.00,  '88,  1983. 

1890 5. 000. 00, '90,  2755. 

1892 10,000.00,  '92,2486. 

Total 2a5,air),27 

List  of  appropriations,  '92,  248'i. 
Commerce* 

Tresent  and  pro8i>ective  increase,  '90,  2754. 
Contracts 

1888.  Sterling  «&  Cooper,  for  pier  and  revetment  repairs,  at  a  total  of  $2,913.15,  '89, 
2297. 

1889.  William  St.  John  &  Son,  for  dredging,  at  28  cent**  per  cubic  yard,  '89,  2296, 

1890.  W.  C.  Sterling,  for  repair  of  breakwater,  at  a  total  of  $4,650,  '91,  2827. 
Eiig^ineers. 

Chief  ov  Exgixkkrs. 

Keports, '88,  268;  '89,  320,328;  '90,  289;  '91,  363;  '92,  344. 
Engineers  in  Ciiargk. 
Maj.  L.  C.  Overman,  1883-'92.    Reports,  '88,  1981 ;  '89, 2295;  '90, 2753;  '91, 2825. 
Lieut.  Col.  .1.  A.  Smith,  1892-'—.     Report,  '92,  2486. 
Operations* 

1S87-'S8.  Repairs  made  to  piers,  '88,  1982. 

1888-*89.  Repairs  made  to  piers  and  revetment ;  7,500  cubic  yards  material  dredged, 

'89,  22%. 
1889-'90.  Repairs  to  piers  and  revetment,  '90,  2754. 
1890-'91.  Repairs  to  piers  and  revetment,  '91,  2826. 
Physical  Ciiaractcristics* 

Description  of  locality,  '89,  2295, 2338. 
Plans* 
By  Maj.  Overman,  1888,  for  a  channel  100  feet  wide  and  16  feet  deep  from  the  16- 
foot  curve  in  the  lake  to  Monroe  Dock,  with  rock  excavation  and  pier  and 
revetment  repair;  estimated  cost,  $123,200,  '89,  2339. 
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IflONBOE  HARBOR,  RIICH.— Continaed. 

Projects. 

•  The  earliest  improvement  wa«  proposed  in  1826  by  Capt.  T.  W.  Maurice,  and  pro- 
vided for  the  construction  of  a  breakwater  in  La  Plaisance  Bay.  Under  an 
ap^CTcgate  of  $19,713.96  this  work  was  completed  in  1835,  '80,  2085.  (See  also 
Index  to  Reports  of  Chief  of  Engineers,  Vol.  I,  p.  278.) 
In  1834  Capt.  H.  Smith  proposed  the  straightening  of  Raisin  River  at  its  mouth 
by  making  a  direct  connection  with  Lake  Erie,  through  a  sand  peninsula,  by 
a  canal  4,000  feet  long  and  100  feet  wide,  and  the  protection  of  the  entrance 
by  parallel  piers  extending  to  the  10-foot  curve  in  the  lake,  '80,  2085. 
From  1835  to  1882,  inclusive,  $213,515.27  had  been  appropriated,  when  it  was  esti- 
mated that  $20,000  would  be  required  to  complete  project,  '82,  2379;  '86,  327. 
Increased  to  $27,000,  '89,  2297. 

Surveys. 

Examination  of  Monroe  Hsirbor  for  a  16-foot  channel  ordered  by  act  of  August  11^ 

1888.    Made,  1888,  under  direction  of  MaJ .  Overman,  '89,  2338. 
Maps. 
'9X.  2827. 


.  MOOSE-A-BEC  BAR,  mC— Impkovememt  ov. 

(Continued  from  Vol.  II,  p.  334.) 

A  pproprial  ions. 

1881-'87.: $40,000 

1888 15, 000, '88,  376. 

1890 15, 000, '90.  429. 

1892 15, 000, '92,  497. 

Total 85,000 

List  of  appropriations,  '92,  497. 

Contracts. 

1887.  L.  E.  Lunt,  for  rock  removal,  at  $16.20  per  cubic  yard,  '88,  377. 
1889.  T.  Symonds,  for  dredging,  at  30  cents  per  cubic  yard,  '89,  507. 
1891.  Hamilton  dc-  Webber,  for  furnishing  and  delivering  stoiie  in  breakwater, 
at  97  cents  per  ton,  and  for  beacon,  at  $2,670,  '91,  573. 

Engineers. 

Chikf  of  Engineers. 

Reports, '88.  11;  '89,  20;  '90,  15;  '91,  20;  '92,  24. 
Engineer  in  Charge. 

Lieut.  Col.  J.  A.  Smith,  1886-'—.    Reports,  '88.  376;  '89.  506;  '90, 428  j  '91, 572; 

•92,  497. 
Operations. 
1887-'88.  50  cubic  yards  rock  removed,  '88,  376. 
1888-'89.  No  operations,  '89,  506. 

1889-'90.  63,150  cubic  yards  material  dredged,  '90,  429. 
1890-^91.  1,651  tons  of  stone  placed  in  the  breakwater,  '91,  572. 
1891-'92.  Breakwater  construction  in  progress,  '92,  497. 
Projects. 
By  Col.  Thom,  1880,  for  formation  of  channel  through  Moose  a-bec  Bar,  200  feet 

wide  and  14  feet  deep  at  mean  low  water,  by  dredging  and  rock  removal; 

estimated  cost,  $28,000.  '80,  362.    Increased,  1881,  to  $40,000,  '82,  489;  '85, 465. 
Amended  in  1888  to  provide  for  a  channel  30O  feet  wide  and  14  feet  deep,  the 

removal  of  ledge  rock  near  the  western  eud  of  the  channel  to  a  depth  of  16 

feet,  and  the  construction  of  a  small  breakwater  and  beacon  to  check  cross 

curreuts;  estimated  cost,  $110,000,  making  the  total  estimated  cost  of  the 

enlarged  project,  $150,000,  '92,  497. 


jnOS^UITO  €RE1:K»  S.  C,  between  Soutii  Edisto  and  Asiiepoo 

Rivers.— Examination  aud  sv&wey  of. 

Engineers. 

Chief  of  Enginkers. 

Report,  '88,  138. 
Engineer  in  Charge. 

Col.  Q.  A.  Gillmore,  1888.    Report,  '88,  997, 999 

Lieut.  V.  V.  Abbot.    Report,  '88, 1001. 
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MOSQUITO  CREEK,  S.  C,  between  South  Edisto  and  Aslicpoo 

Rivers — Contiuued. 

Physical  Characteristics. 

DeBcription  of  the  creek,  '88,  997. 
^Pl&ns 

By  Col,  Gillmore,  1888,  for  dredging  Little  Mosquito  Creek,  and  making  a  cut  at 
Fenwicks  Island,  both  7  feet  deep  at  mean  low  water  and  90  feet  Avide  at 
bottom,  the  object  being  to  connect  the  South  Kdisto  and  the  Ashepoo  rivers; 
estimated  cost,  $61,600,  '88,  1000. 

Surveys. 

Ordered  by  act  of  August  5,  1886.    Made,  1888,  under  direction  of  Col.  Gillmore, 

'88.  999. 
Maps. 
'88,  1003. 


MURDERKIIiL.  RIVER,  DEL..— Suuvey  of. 

(Continued  from  Vol.  II,  p.  336.) 
Appropriations. 

1892 $7,000 

Engrineers. 

Cbikf  of  Engineers. 

Report,  '92,  131. 
Engineer  in  Charge. 

W.  F.  Smith,  U.  S.  agent,  1890.    Report,  '90,  981, 983. 

A  SSI  STA  NT. 

A.  Stierl'e.    Report,  '92,  982, 985. 
Physical  Ciiaracteristics. 

Description  of  the  locality,  '92,  985. 

Plans. 

By  W.F.  Smith,  1891,  for  the  formation,  by  dredging,  of  a  channel  7  feet  deep  at 
low  water  trom  Frederica  to  the  7-foot  curve  in  Delaware  Bay,  80  feet  wide 
down  to  the  month,  and  150  feet  wide  at  bottom  and  250  feet  wide  at  top  from 
the  mouth  to  the  7-foot  curve  in  the  bay,  the  cut  at  the  mouth  to  be  protected 
by  an  embankment  of  the  dredged  material  on  either  side  to  a  height  of  2  feet 
above  high  spring  tided;  estimated  cost,  $47,550,  '92,  984. 

Surveys. 

Survey  ordered  by  act  of  September  19, 1890.  Made,  1891,  under  direction  of  W. 
F.  Smith,  '92,  983. 


inUSCIiE  SHOALS,  TENN.— Canal  at. 
(See  Tennessee  River.) 


RIUSKEGOIV  HARBOR,  IfllCH.— Improvement  of. 

(Continued  from  Vol.  II,  p.  330.) 

Appropriations. 

1867-'87 $334,000 

1888 45,000, '88,  1911. 

1890 50,000,  '90,  2637. 

1892 75,000,  '92,2337. 

Total 404,  (XK) 

List  of  appropriations,  '92,  2337. 
Contracts. 

1889.  Charles  Berner,  for  breakwater  conHtruction,  at  a  total  of  $25,142,  '89,  2183. 
S.  Bedford,  for  pine  timber,  at  $18  per  1,000  feet,  H.  M.,  and  for  pine  piles,  at  15 
cents  per  linear  foot;  Gcer  <&  Crawford,  for  edgings,  at  $2  per  cord,  '89,  2183. 
Chicago  and  Lament  Stone  Company,  for  stone,  at  $8.24  per  cord,  '89,  2183. 

1890.  E.  G.  Crosby,  for  drift  bolts,  at  2i  cents  per  pound,  and  edgings,  at  $L50  per 
cord,  '90.  2638. 
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raUSKEOOnr  harbor,  IHICH.— Contimied. 

Contriicls — Contiuned. 
1891.  Gay  lord  &  Wiug,  for  reconstrnctioD  of  outer  crib,  at  $3,825;  E.  G.  Crosby,  for 
removal  and  renewal  of  320  linear  fuet  of  north  pier,  at  $22,750;  K.  G.  ('ro8l)5't 
for  piles,  timber,  and  plank,  at  10  ceutti  i)er  linear  foot,  and  $15  to  $17  per  M 
feet,  B.  M.,  '91.  2690. 
Engineers. 
Chief  ov  Engineers. 

Reports, '88,  255;  '89,  299;  '90,  269,2639;  '91,  340;  '92,  325. 
Enginrbks  in  Charge. 
Maj.  S.  M.  MauBfteld,  1888-'89.     Report,  '88.  1910. 

Ma).  W.  Lndlow,  1889-'—.     Reports,  '89,  2181,  2644;  '90,  2636;   '91,  2689;  '92, 
2333, 2338. 
Operations* 
r887-'88.  Repairs  to  old  north  pier  completed  by  hired  labor;  displaced  crib  in 

north  detached  pier  replaced  nnder  contract,  '88,  1910. 
1888-'89.  No  operations,  '89.  2182. 

1889-'90.  Sontn  pier  extended  250  linear  feet ;  outer  cribs  riprap ped ;  292  linear  feet 
north  pier  and  380  feet  of  south  pier  rebuilt;  9,610  cubic  yards  material 
dredped,  '90,  2637. 
1890-'91.  320  linear  feet  of  north  pier  removed  and  rebuilt;  sunken  crib  of  north 
pier  raised;  5,910  cubic  yards  of  material  dredged  by  hired  labor,  '91,  2336. 
Projects. 
By  Maj.  Wheeler,  1866,  for  extension  of  harbo'r  piers  by  crib  work  to  17-foot  curve; 
estimated  cost,  $58,450,   '66,  iv,   145,   146;    '79,  1617.     Amended  in   1879  to 
$168,901.75.    Modified  in  1880  to  increase  the  width  of  entrance  from  190  to  300 
feet  by  a  detached  north  pier,  '86, 1764 ;  '87,  2189.    From  1867  to  1884,  incl  naive,  * 
$221,500  had  been  appropriate<l,  when  it  was  estimated  that  $113,625  would  be 
required  to  complete  the  project,  '84,  1984. 
In  1890,  after  a  further  expenditure  of  $107,500,  $30,000  was  estimated  as  required 

for  completion,  '90.  2637 ;  '91,  2690. 
By  Maj.  Ludlow,  1892,  for  extension  of  both  piers  800  feet  to  the  20-foot  curve  in 
the  lake;  excavation  of  a  channel  75  feet  wide  and  18  feet  deep  from  (he  lake 
into  the  harbor,  and  bank  revetment;  estimated  cost,  $260,000,  '92,  2336. 
Surveys. 
Maps. 
'90,  2644. 


J!IUSKIN€rU]fI    RIVER,    OIIIO.—Improvement  of^  and  opebahon  of 

LOCKS  AND  DAMS  ON. 

(Continne<l  from  YoL  II,  p.  338.) 
Appropriations. 

1886 $20,000 

1888 102, 000, '88,  217. 

Total 122,000 

Contracts. 

1888.  £.  M.  Ayres,  for  dimension  stone,  at  $2.69  per  cubic  yard ;  Griffith  Sc  Wed^e 
Company,  for  gate  anchorages,  at  $48  per  set;  J.W.Dickinson,  lor  Portinnd 
cement,  at  $2.75  per  barrel ;  J.  B.  Speed,  for  natural  cement,  at  $1 .30  per  barrel ; 
Griffith  <&  Wedge  Company,  for  2  hoisting  engines,  at  $555  and  $1,050;  6.8. 
Wormer,  for  1  hoisting  engine,  at  $700;  M.  Lautz  <&  Son,  for  iron  drift  bolts,  at 
$1,275.70;  J.  R.  King,  for  timber,  at  $19  per  M  feet.  '88,  1689-1691. 

1889.  A.  J.  Jolly  <&  Sons,  for  lock  construction,  at  $61, .340,  '89,  1891.     E.  B.  Hender- 
son «&  Son,  for  dimension  and  bticking  stone,  at  $3.67  per  cubic  yard,  '89, 1899. 

Eng^ineers. 
Chief  of  Kngixeers. 

Reports, '88,  217, 1699;  '89,  253,254;  '90,  228;  '91,  293;  '92,  281,282. 
Engineers  in  Charge. 
Lieut.  Col.  W.  E.  Merrill,  1886-'92.     Reports,  '88,  1684, 1701,  1708, 1710;  '89,  1890, 

1892,1909;  '90,  2200.2201;  '91,  2369. 
Maj.  A.  Sticknoy,  1892-'—.     Report,  '92,  1999, 2000. 

Limit.  L.  H.  Beach.    Reports,  '88,  1691, 1704, 1712 ;  '89,  1900, 1911. 

J.  E.  Carpenter.    Report,  '88,  1695. 

Lieut.  C.  E.  Gillette.     Reports,  '90,  2208;  '91,  2377. 

£.  Moeser.    Report,  '92,  1999, 2001. 
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1IIIJ8KIIVOUIII  RITER,  OHIO— QoutinuecL 

Operations* 

1887-88.  Extensive  repairs  to  dams  1,  2, 4, 5,  and  6;  Lock  No.  9  rebnilt;  420  snags^ 

stumps,  and  obstructions  removed ;  156^934  cubic  yards  material  dredged  at 

lock  entrance  and  at  Hear  Creek,  Stones  Kipple,  and  Blue  Rock  bars,  '88, 1684, 

1685.    Operation  and  care  of  locks  and  dams,  '88,  1685. 
1888-'89.  Cofl^erdam  completed,  and  excavation  for  foundation  begun  for  new  lock  at 

Taylorsvillo,  '89,  189L.    Operation  and  care  of  locks  and  dams,  '89,  1892. 
1889-'90.  Lock  at  Taylorsvillo  completed,  '90,  2200.    Operation  and  care  of  locks 

and  dams,  '90,  2201,  2208.' 
1890-91.  Work  of  opening  out  the  channel  below  Lock  No.  9  begun;  7,500  cubic 

yards  material  and  1,600  cubic  yards  rock  excavated;  operation  and  care  of 

locks  and  dams,  '91,  2369. 
1891-'92.  13,443  cubic  yards  rock  and  10,062  cubic  yards  of  earth  excavated ;  repairs 

to  existing  works;  operation  and  care  of  locks  and  dams,  '92,  1999,2008. 
Physical  Cliaractcrisfics. 
Description  of  the  river  between  Zanesville  and  Dresden,  '89,  1911. 

Projects. 

The  locks  and  dams  on  the  Muskingum  River  ceded  to  the  United  States  by  act 
of  Ohio  legislature.  '86, 1564.  Accepted  by  the  United  States  by  act  of  August 
5,  1886,  '86.  1547 ;  '87.  1815, 1817. 

In  1886  Lieut.  Col.  Merrill  considered  that  $200,000  would  be  required  to  repair 
the  State  locks  and  dams  between  Zanesville  and  Marietta,  '86,  1553. 

In  1887  a  more  detailed  examination  of  the  works  indicated  that  the  locks  and  dams 
would  require  more  extensive  repaii-s  than  anticipated  in  1886,  '87,  1817, 1820. 

By  Lieut.  Col.  Merrill,  1887,  for  reconstruction  and  repair  of  10  locks  and  dams 
between  Marietta  and  Zanesville,  at  a  cost  of  $268,218 ;  also  for  the  construc- 
tion of  a  lock  to  take  the  place  of  the  lateral  canal  at  Taylorsville,  at  a  cost 
of  $102,000,  '88,  1700. 1701, 1702. 

By  Lieut.  Col.  Merrill,  1889,  for  securing  a  slack-water  navigation  between  Zanes- 
ville and  Dresden  by  construction  of  a  lock  and  dam  at  Kills,  at  an  estimated 
cost  of  $139,000,  '89,  1910, 1911. 
Surveys* 

Survey  between  Marietta  and  Dresden.  Made,  1888,  under  direction  of  Lieut.  Col. 
Merrill,  '89,  1804. 

Examination  from  Zanesville  to  Dresden,  Ohio,  ordered  by  act  of  August  11, 1888. 
Made,  1889,  under  direction  of  Lieut.  Col.  Merrill,  '89,  1909. 

Maps. 
'88,  1701, 


MUSK IIVGU III  R1V£R,  OHIO.— Cdnktkuction  of  ice  harbor  at 

MOUTH  OF. 

(Continued  from  Vol.  II,  p.  337.) 

Appropriations. 

1879-'87 $237,500 

1888 60,000, '88,  1683. 

1890 30,0a),'9O,  2199. 

Total 327,500 

List  of  appropriations,  '92,  1997. 
€oiif.ra€!tN. 

18«9.  1>.  M.  Wolf,  for  white-oak  timber,  at  $32  per  1,000  feet,  B.  M.,  '89,  1890. 
1891.  Grillith  &  Wedge  Company,  for  lock  machinery,  at  ,t2,7C6.61,  '92,  191»8. 
Enffiiiccrs* 

ChIKF   OF   EN(  JIN  KERB. 

Keport8,'88.  216;  '89.  252;  '90,  227;  '91,  293;  '92,  281. 
Engineers  in  Ciiarcjk. 

Lieut,  Col.  VV.  E.  Merrill,  1871-'92.     Reports,  '88,  1683;  '89,  1888;  '90,  2198;  '91^ 
2367. 

Maj.  A.  Stickney,  1892-'—.    Report,  '92,  1997, 1998. 
Assistants. 

W.  Weston.     Report,  '88,  1684. 

Lieut.  C.  E.  Gillette.     Report,  '91,  2368.. 

E.  Moeser.     Report,  '92,  1997, 1999. 
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nilJSKIMOlJIfl  RIV£R,  OHIO— Continued. 

Operations. 

1887-88.  300  linear  feet  of  cofferdam  bnilt;  10,700  cubic  yards  material  excavated 
from  lock  chamber;  1,474  bearing  piles  driven  and  capped  for  lock  floor  and 
walls :  2,150  squaro  feet  of  iQck  floor  laid,  '88,  1684. 

1888-^89.  ^50  cubic  yards  concrete  and  300  cubic  yards  of  masonry  laid,  and  qnantity 
of  stone  cnt,  '89,  1889. 

1889-'90.  Lock  floor  and  lower  miter  sills  laid,  and  look  walls  partially  completed, 
•90,  2199. 

1890-'91.  River  wall  completed ;  land  wall  in  process  of  construction ;  miter  sills 
completed  and  upper  gates  in  position,  '91,  2368. 

1891-'92.  Laud  wall  completed ;  lower  gates  built  and  placed  in  position,  and  lock 
machinery  completed  and  placed ;   2,287  cubic  yards  mnd  removed  from  lock 
chamber;  lock  opened  to  navigation,  '92,  1997.    Operation  and  care  of  ice- 
harbor  and  lock^  '92,  1998. 
Projects. 

By  Lieut.  Col.  Merrill,  1879,  for  construction  of  an  ice  harbor  by  means  of  a  lock 
and  dam,  admitting  boats  from  the  Ohio  River  to  the  Muskingum;  lock  400 
feet  in  length  between  miter  sills,  and  56  feet  wide;  new  masonry  inlet  to  mill 
race;  extending  dam  through  present  lock,  and  construction  of  new  dam 
bridge;  also  dredging  below  lock;  estimated  cost,  $216,400, '79,  1365;  '80, 
1790;  '83,  265.  Increased,  1S83,  to  $246,000,  '83,  265, 1557.  Increased,  1885,  to 
$296,000,  '85, 1821.  In  1889  $15,000  was  estimated  as  required  for  completion, 
'89,  1890. 


]IITSTI€  RIVER,  CONN.— Improvement  of. 
Appropiriationis* 

1890 $10,000,  '91,741. 

1892 10,000,  '92,  65L 

Total 20,000 

Cfontracts* 

1891.  Hartford  Dredging  Company,  for  dredging,  at  14.7  cents  per  cubic  yard, 
'91,  741. 
Engineers. 

ClIIKF  OF  EXGINKRRS. 

Reports,  '89,  70;  '91,  47,63;  '92.  67. 
Engineers  in  Charge. 
Col.  D.  C.  Houston,  1888-'92.    Reports,  '89,  746;  '91,  740;  '92,  650. 
Lieut.  Col.  S.  M.  Mansfield,  1891-'—.    Report,  '91,  672. 
Assistants. 

H.  N.  Babcook.     Report,  '89,  747. 
•  T.  T.  Hunter  Harwood.     Report,  '91,  675. 
Operations. 

1890-91.  10,821  cubic  yards  material  dredged.  '91,  741. 
1891-'92.  49,179  cubic  yards  material  dredged,  '92.  651. 
Physical  Ciiaracteristics. 

Description  of  tbo  ioca)ity,  '91,  672. 
Plans. 
By  Col.  Houston,  1888,  for  rutting  of  five  bends  in  the  stream,  and  deepening  the 
channel  so  as  to  make  15  feet  at  mean  low  water  up  to  the  highway  bridge; 
estimated  cost,  $30,000,  '89,  747. 
Projects. 
By  Lient.  Col.  Mansfield,  1891,  for  improvement  of  the  Mystic  River  from  the  Bos- 
ton and  Maine  Railroad  Bridge  to  the  head  of  navigation  by  widening  and 
deepening  the  natural  channel  of  the  river  to  100  feet  width  and  6  feet  depth  at 
mean  low  water  to  the  first  turn  above  Dennings  Wharf,  and  thence  to  the 
head  of  navigation  4  foot  deep,  with  the  width  gradually  reduced  to  50  feet 
at  Cradock  Bridge;  estimated  cost, $30,000,  '91,  674,675,740. 
Snrve|FS. 
Examination  ordered  by  act  of  August  1 1, 1888.    Made,  1888,  under  direction  of  Col. 

Houston. 
Survey  ordered  by  act  of  September  19, 1890.    Made,  1891,  under  djreotiion  of  Col, 
Mansfield, '91,  674.  ? 

^APS. 

•?1,  674. 

8648^^19 
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NAMDIJA  CREEK,  VA.— Examixation  of. 

Engineers. 

Chikf  of  Enginekrs. 
Report,  '91,  146, 1283. 

EXGlNKElt  IN  CHARC.K. 

Lieut.  Col.  P.  C.  Hains,  1801.     Report,  '91, 1284. 
Physical  Ciiaraetc^riNlicN. 

]>e8cription  of  the  locality',  '91,  1284. 
Plans. 
In  1891  Lieut.  Col.  Hains  did  not  consider  the  locality  worthy  of  improvement, 
•91,  1284. 
Surveys. 
Examination  ordered  bv  act  of  September  19,  1890.    Made,  1891,  under  direction 
of  Lieut.  Col.  Hains,  '91,  1284. 


NANSEIUOND  RIVER,  V A.— Improvement  of, 
(Continued  from  Vol.  II,  p.  339.) 


Approprlalions. 


3-'79 $37,000 

1888 10,  OtK), '88,  98. 

1890 10,000, '90,  lOLH. 

1892 10,0(K),'92,  1091. 

Total 67,000 

List  of  appro'priations,  '92,  1091. 
Contracts. 

1889.  C.  Bliven,  for  dike  repair,  at  a  total  of  $2,940,  '89,  950.     C  T.  Caler,  for  dredg- 
ing, at  29^  cents  per  cubic  yard,  '89,  951. 
1891.  Alabama  l)red>;iug  and  Jetty  Company,  for  dredging,  at  20  cents  per  cubic 
yard,  '91,  1299. 
Engineers. 
Chief  of  Engineers. 

Reports,  '88,  98;  '89,  117;  '90,  106;  '91,  148;  '92,  150. 
Enginrerb  in  Char(;e. 

Lieut.  G.  .1.  Fieb(^jTor,  18«H-'92.     Reports,  '89,  950;  '90,  1024 ;  '91,  1298. 
Lieut.  E.  Burr,  1692-'—.     Report,  '92,  1090. 
Operations. 
1887-^88.  No  operations,  '88,  98. 

1888-'89.  Dike  repair  completed  under  contract,  and  snags  removed  from  the  chan- 
nel by  hired  labor,  '89,  950. 
1889-90.  16,150  cubic  yards  material  and  28  sawlogs  removed  from  the  channel. 

'90, 1024. 
1890-'92.  No  operations,  '91, 1298 ;  '92,  1091. 
Projects. 
By  Maj.  Craighill,  1872,  for  a  channel  100  feet  by  8  feet  to  be  secured  by  removal  of 
obstructions,  dredging,  and  dike  construction;  estimated  cost,  $20,000, '72,  723. 
Increased  by  S.  T.  Abort,  U.  S.  agent,  in  1878,  to  $37,000,  '78,  541.     Completed  in 
1880,  '80. 820. 
By  Capt.  Hinman,  1887,  for  excavation  of  a  channel,  by  dredging,  100  feet  wide  and 
12  feet  deep  at  mean  low  water  from  head  of  navigation  to  mouth  of  Western 
Branch,  includin.vr  a  turning bavsin  at  Suffolk  Bridge  200  feet  square;  spnr-dam 
and  training- wall  couHtruction :  also  for  a  channel  of  sauie  length  and  from 
200  to  400  feet  wide  from  Town  I*oint  to  Western  Branch  by  dredging  and  train- 
ing-wall construction;  estimated  cost,  $152,500,  '87,  1001;  '88,  98. 


NANTICOKE  RIVER,  DEL..  AND  IflD.— Improvement  of. 

(Continued  from  Vol.  II,  p.  339.) 

Appropriations. 

1886-'87 $10,000 

Engineers. 

Chief  of  Engineers. 
Reports, '88,  94;  '89,  112;  '91,  131. 
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MANTICOKE  RIVER,  DEL..  AND  HID.— Continued. 

Engrineers — Continuod. 
Engineer  in  Charge. 

W.  F.  Smith,  U.  S.  agent,  1887-'—.    Reports,  'SS,  749;  '89,  916;  '91,  1204. 
Assistant 
A.  Stierle.     Reports,  '89,  917;  '91,  1205. 
Operations. 
1887-88.  61,747  cubic  yards  material  dredged  from  channel  and  turning  basin,  *88, 

740. 
1888-'9i.  No  operations,  '89,  916;  '91,  1205. 
PlanA. 
By  W.  F.  Smith,  1888  for  excavation  of  a  channel  8  feet  deep  at  mean  low  tide  and 

60  feet  wide  from  Seaford  to  Concord,  Del. ;  estimated  cost,  $10,000,  '89,  916. 
In  1891  Mr.  Smith  did  not  consider  the  northwest  fork  of  the  river  worthy  of 
improvement  by  the  General  Government,  '91,  11:05. 
Private  and  Corporate  l¥oric. 
$12,500  expended  in  1888  by  the  citizens  of  Laurel  in  wharf  construction  and 
dredging  in  front  of  same,  '88,  750. 
Projects. 
Lieut.  Col.  Craighill  considers  that  as  there  is  not  less  than  8  feet  at  low  water  in 
the  main  river  from  the  forks  to  Seaford  no  improvement  is  at  present  neces- 
sary, '80,  742.     The  appropriation  of  August  5, 1886,  was  to  be  applied  to 
extending  the  5-foot  low-water  navigation  to  Laurel,  '87,  842. 
Surveys. 
Examination  ordered  by  act  of  September  19,  1890.    Made,  1890,  under  direction 
of  Mr.  W.  F.  Smith,  '91.  1205, 


NANTUCKET  HARBOR,  IflASS.— Improvement  of. 

(Continued  from  Vol.  II,  p.  340.) 


Appropriations. 

1H28-W $170,831.75 

1888 2().(MH).0O,  '88,  487. 

1890 2r).0(K).00,  '90,  555. 

1892 25,0(X).00,  '92,  602. 

Total 240,8:U.75 

List  of  appropriations,  '92,  600. 
Contracts. 

188f).  James  Scully,  for  furnishing  and  placing  riprap  granite,  at  $2.40  per  ton,  '89 
610. 

Eni^ineers. 

Chief  of  Engineers. 

Reports,  '88,  33;  '89,  45;  '90,  39;  '91,  48;  '92.  53. 
Engineers  iNt]JnARGE. 
Maj.  W.  R.  Livermore,  1877-^92.    Reports,  '88,  486;  '89, 608;  '90,  554;  '91,  696. 
Capt.  W.  H.  Bixby,  1892-'—.     Report,  '92,  600. 
Operations. 
1887-'88.  2,941  tons  of  stone  placed  in  the  east  jetty,  fully  completing  385  feet  of 

the  same  and  partiallv  completing  an  additional  200  feet,  '88,  487. 
1888-*89.  673  tons  stone  placed  in  east  jetty,  '89,  609. 
1889-'90.  6,055  tons  stone  placed  in  east  jetty,  '90,  554. 
1890-'91.  Extension  of  east  jetty  continued  by  hired  labor,  *91,  697. 
1891-'92.  7,146  tons  of  stone  placed  in  east  jetty,  '92,  601. 
Projects. 
Between  1828  and   1832  $45,834.75  wa«  appropriated,  which  was  expended    in 

ineffectual  dredging,  '75,  ii,  376;  '80,  435. 
In  1880  Lieut.  Col.  Warren  proposed  the  formation  of  a  harbor  of  refuge  by  the 
exten.sion  of  a  west  jetty  of  random  stone  about  4,000  feet  long  from  near 
Bug  Light  on  Brant  Point.  Should  a  second  or  east  jetty  be  required  it 
should  extend  from  Coatue  Beach.  Estimated  cost  of  western  jetty,  $112,000; 
for  both  jetties,  $221,()00.  Estimate  of  Board  of  Engineers,  $238,000,  '80,  433; 
•81,513;  '82,549. 
Recommended  by  Board  of  Engineers,  1880, '81,  542. 545.  Concurred  in  by  the 
Chief  of  Engineers,  '81,  542. 
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NANTUCKET  HARBOR,  MASS.— Contiuaed. 

Projects — Continned. 

In  1885,  the  western  jetty  having  been  nearly  completed  to  its  proposed  lens^th,  tho 
question  of  the  location  of  the  east  jetty  was  submitted  to  the  lioard  of  Engi- 
neers, which  recommended  tho  curvature  to  the  westward  of  the  further 
extension  of  the  west  jetty ;  the  construction  of  the  east  jetty  parallel  to  the 
west  jetty  at  its  outer  end  and  distant  about  1,000  fe»t  therefrom,  thence  con- 
necting by  a  curve  with  the  outer  be^'ich,  recourse  to  be  had  to  dredging  where 
the  scour  does  not  result  in  a  channel  depth  of  15  feet,  '85,  576, 579. 

Amount  appropriated  from  ISSO  to  188G,  inclusive,  $125,000;  estimated  cost  for 
completion  of  project,  $250,000,  '86,  169;  '87,  536;  '92,  600. 


NAPA  RIVER,  C Al..— iMruovKMENT OF. 

(Continued  from  Vol.  II,  p.  341.) 

Appropriai  tioiis. 

1S88 $7,500,  '88,  2<H). 

1890 10,000,  '90,2886. 

Total 17,500 

Conlraets. 

1888.  San  Francisco  Bridge  Company,  for  removal  of  snags  and  gravel,  at  a  tot-al 

of  $3,900,  '89.  2468. 
1891.  T.  H.  Williams,  for  dredging  and  snag  removal,  at  a  total  of  $8,035,  '91, 2952. 

Enipirincers* 

Chief  of  Enginkers. 
Reports, '88,  2!K);  '89,  344;  '90,  309;  '91,  389;  '92,  367. 

En<JINKEKS  in  ClIAIUiE. 

Maj.  \V.  H.  n,  Benvaurd,  1889-'—.     Reports,  '89,  2467;  '91,  2952;  '92,  2622. 
Coi.  G.  11.  Mendelf,  1890-'—.     Report,  '90,  2885. 

Operations. 

1887-'88.  No  oy)0ratjons,  '88,  2iK). 

1888-'89.  116  snags  iind  stumps,  458  cubic  yards  rock,  and  7  bowlders  removed 

under  contract,  '89,  24m. 
lH89-'90.  No  operations,  '90,  2886. 
189(>-'91.  729  cubic  yards  material  dredged,  '91,  2952. 
1891-'92.  21,972  cubic  yards  material  and  32  snags  removed,  '92,  2622. 

Projects* 

By  Col.  Mendell,  1885,  for  the  formation,  by  dredging  and  removal  of  obstractions, 
of  a  channel  4  feet  deep  and  75  feet  wide  from  the  mouth  of  the  river  to  Napa 
City;  e8timate<l  cost,  $27,600,  '85.  2346;  '88,  290.  Project  completed  in  1892, 
at  a  cost  of  $17,500,  '92,  2622. 


]¥ARRA0AJVI«>C:TT  bay  channel.,  R.  I.— Examination  of. 

Eiil^iiteers. 

Chief  of  Enginkkrs. 

Report,  '91,  62,  733. 
Enginkkr  in  Charge. 

Maj.  W.  R.  Livermore,  1890.     Report,  '91,  731. 

Physical  Cliaraeteristies. 

Inscription  of  the  locality,  '91,  734. 

Plans. 

•    Maj.  Livermore  did  not  consider  the  locality  worthy  of  improvement,  '91,  734. 

{Surveys. 

Examination  ordered  by  act  of  September  19,  1890,    Made,  1890,  under  direction 
of  Maj.  Livermore,  '91,  734, 
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IVARRAOAN^CITT    BAY    at   the    inontli    of   marrow   River.— 

SURVKY  OF. 

En|y|[iiieer8« 

ClilEF  OP   ENOlNIEERfl. 

Reports,  '89,  56;  '90,  51. 

£N0 INKER  IN  CHARGR. 

Mnj.  VV.  R.  Livermore,  1888.     Report,  '90,  595. 
Physical  €haracteriNfic*s. 

Description  of  the  lopulity,  '90,  597. 
Plans. 
By  Maj.  Liverinore,  1889,  for  construction  of  a  riprap  in*anite  breakwater  at  the 
month  of  Narrow  River,  at  an  estimated  cost  of  $24,000,  '90,  597. 
Surveys. 
Ordered  by  act  of  August  11, 1888.    Made,  1889,  under  direction  of  Maj.  Livermore; 
•90.  596. 


NARRAOANSSTT  BAY,  R.  I.— (See  Providenck  River.) 


UrARRAOAHrSRTT   BAY  (E.ITTLO,  R.  I.  ABTD  CONN.— Improve- 
ment OF. 

(Cou tinned  from  Vol.  II,  p.  341.) 
Appropriations. 

1876-'82 $36,000 

Enfs^ineers* 

Engineer  in  Charge. 
Maj.  W.  R. Livermore,  1887-88.    Report,  '88,  508. 
Opl^  rations. 

1887-^88.  No  operations;  project  completed,  '88,  508. 
Physical  Characteristics. 

Description  of  locality,  '88,  508. 
Projects. 

By  Maj.  Warren,  1876,  for  excavjition  of  channel  200  feet  wide  and  7^  feet  deep  at 
mean  low  water,  extending  across  the  north  shore  of  the  bay  from  Pawcatuck 
Point  to  deep  water  near  the  mouth  of  the  bay  at  Sandy  Point;  also  removal 
of  dangerous  rocks  in  channel  near  Rhodes  Folly  and  Watch  Hill;  estimated 
cost,  $51,000, '76,  i,221;  '80,  392;  '86,  78. 

Project  completed  in  1884,  '86,  78, 614;  '87,  561. 


IVARRAOUAOUS  RIYER,  ME.— Improvement  of. 

(Continued  from  Vol.  II,  p.  342.) 
Appropriations. 

1871-'87 $32,000 

1888 10,000, '88,  379. 

1890 7,500,  '90,  430. 

1892 7, 500, '92,  499. 

Total 57,000 

List  of  appropriations,  '92,  498. 
Contracts. 

1889.  A.  R.  Wright,  for  dredging,  at  20  cents  per  cnbic  yard,  '89,  509. 

1890.  Moore  &  Wright,  for  dreilging,  at  from  8^  to  22  cents  per  cubic  yard,  '91,  576. 
Enfs^ineers. 

Chief  of  Engineers. 

Reports, '88,  12;  '89,  20;  '90,  16;  '91,  21;  '92,  25. 
Enchneers  in  Charge. 

Lieut.  CoL  J.  E.  Smith,  1887-'92.    Reports,  '88,  378;  '89,  508;  '90,  429;  '91, 574 

Lieut.  CoL  P.  C.  Ilains,  1892-'—.     Report,  '92,  498. 
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AfARRAOUAOUS    RIVER,  IfEE.— Continaed. 

Operations. 

1887-'88.  55,450  cubic  yards  iiiatcTial  dredged,  '88,  378. 

1888-'89.  No  operations,  '89,  5(i8. 

18S9-'90.  44,988  cu])ic  vards  nintorial  dredged,  '90,  430. 

1890-'91.  61,752  cul>ic  yards  material  dredged,  '91,  575. 

1891-'92.  No  operations,  '92,  499. 
Projects. 

By  Col.  Thorn,  1880,  for  dredging  a  channel  200  feet  wide  and  11  feet  deep  at  low 
water  from  deep  water  off  Turners  Point  to  deep  water  off  Fickctts  Point; 
estimated  cost,  $50,000,  '81,  535. 

The  iirst  expenditure  for  this  improvement,  $10,000,  was  m:iile  in  1888,  '88,  376. 

The  project  for  improvement  adopted  in  1S8(>  oouHists  in  dredging  a  cliannel  11  feet 
deep  at  low  water  to  the  steamboat  lauding  at  Long  Point,  and  thence  9  feet 
deep  to  the  "  Deep  Hole/'  or  anchorage;  ehaunel  width  to  be  200  feet  through- 
out, except  in  the  reach  by  the  steamboat  wharf,  where  it  is  to  be  incresised  to 
300  feet,  '89, 20.  Amount  required  for  completion  in  1889,  $30,000,  '89,  508:  '92, 
499. 
Surveys. 

Maps. 
•91,  575. 


NASEE.  R1V£R,  DTASH.— Survey  ov. 

Eng^iiieers. 

CiiiKF  OF  Engineers. 

Report,  '91,  411. 
Enginekk  in  Charge. 

Capt.  T.  W.  Symons,  1890.     Report,  '91,  3294,  3296. 
Assistants. 

R.  A.  Habersham.    Report,  '91,  3295. 

A.  J.  McMillan.     Report, '91,  3296.  • 

Physical  CliarncterlNtics. 
Description  of  the  locality,  '91,  3296. 

Plans. 

By  Capt.  Symons,  1891,  for  improvement  of  navigation  by  removal  of  snags  and 
rock,  at  an  estimated  cost  of  $1,500,  '91,  3296. 
Surveys. 
Survey  ordered  by  act  of  September  19, 1890.    Made,  1891,  under  direction  of  Capt. 

Symons,  '91,  3296. 
Maps. 
'91,  3296. 


IVASSAlirADDOX  RIVER,  VA.— Examination  of. 

Engrineers. 

Chief  of  Engineers. 

Report,  '89,  112. 
Engineer  in  Charge. 

W.  F.  Smith,  U.  S.  agent,  1888.     Report,  '89,  915. 
Assistant. 

A.  Stierle.     Report,  '89,  915. 
Physical  Cliaracteristics. 
Description  of  the  locality,  '89,  915. 

Plans. 

In  1889  Col.  Craighill  did  not  consider  the  river  worthy  of  improvement, '89,  915. 

Surveys. 

Examination  ordered  by  act  of  August  11,  1888.    Made,  1888,  under  direotion  of 
W.  F.  Smith,  '89,  915. 


NATCHEZ,  MISS.— (See  Mississippi  River  between  mouth  op  the  Ohio 

AND  Head  ok  the  Passes.) 
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NEABSCO  CR£EK,  VA«— Impkovkhent  ov. 

(Continued  from  Vol.  II,  p.  343.) 

Appropriations. 

1881 $5,000 

Kiif^iiieers. 

Chief  of  Engineers. 

Report,  '88,  108. 
En(;inkkr  in  Ciiakge. 
S.  T.  Abert,  U.  S.  ugent,  1880-'—.    Report,  '88,  814. 
Operations. 

1887-'88.  No  operations,  '88,  815. 
Proje4!ts. 

By  S.  T.  Al»ert,  1881,  for  excavation  of  channel  100  feet  wide  and  7  feet  deep  from 
the  7-foot  curve  in  the  I'olonnic  River  to  Atkinsons  Upper  Landinf^,  a  distance 
of  14,800  feet,  including  a  channel  to  Atkinsons  Lower  Landing  and  Willis 
Wharf;  estimated  cost,  $55,924,  '81,  948. 


IVEBRASKA  CITY,  MEBR.— (See  Missouri  River  between  mouth  and 

Sioux  City.) 


NECHEN  RIVER,  TEX.— Improvement  OF. 

(Continued  from  Vol.  II,  p.  343.) 

Appropriations. 

1878-'84 $33,000 

List  of  appropriations,  '88,  1260. 
Eni^ineers. 

ClIIKF   OF   EN(UN15KRS.  . 

Reports,  '89,  200;  '90,  181;  '91,  228;  '92,  222. 
En(jinkeus  in  Ciiak<jk. 
Capt.  W.  L.  Fiak,  1888-^91.     ReportM,'88,  1260;  '89,  1495;  '90,  1753, 
MaJ. .].  B.  Quinn,  1891-'—.     Reports,  '91,  1836;  '92,  1511. 
Operations. 

1887-88.  No  operations,  '88,  1261. 

1888-'89.  55,812  cuhic  vards  material  dredged  by  hired  labor,  '89,  1495. 
1889-'92.  No  operations, '90,  1753;  '91,  1837;  '92,  1512. 
Projec^ts. 
By  Ca])t.  C.  W.  Howell,  1878,  for  dred«png  a  channel  40  feet  wide  and  5  feet  deep  at 
mean  low  water  across  the  bar  at  the  month  of  the  Neches  River;  estimated 
cost,  !f26,318,  '78,  84  ;  '80.  1202. 
By  Maj.  MansHeld,  1880,  for  removal  of  snags,  trees,  and  similar  obstrnctions  from 
Yellow  Blutf  to  Bevilport,  a  distance  of  7  miles;  estimated  cost,  $15,000, 
'80  J1204. 
Aggregate  estimates  for  projects  of  1878-'80,  $41,318,  '87,  1384. 


NEHALEM  BAY  AND  BAR,  OREO.— Survey  of. 

Appropriations. 

1890 $10, 000, '91,  3206. 

Commerce. 

Extensive  timber  lands,  '90,  2995. 
E-nii^ineers. 
Chief  of  Engineers. 

Reports,  89,  358;  '90,  324;  '91,  405;  '92.  380. 
Engineers  in  Charge. 

Capt.  W.  Young,  1888.    Report,  '90,  2993, 2995. 

Capt.  T.  W.  Symons,  1891.    Reports,  '91,  3205;  '92,  2703. 
Assistants. 

J.  S.  Polhemns,     Report,  '90,  2993. 

G.  A.  Lyall.     Report,  '90,  2998. 
Piiysical  Cliaraeteristies. 
Description  of  the  locality,  '90,  2994. 
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NEHAEiEIII  BAY  AIVD  BAR,  OREO.--CoiitiiiQed. 

Plans. 

By  Capt.  Young,  1889,  for  improvement  of  the  bar  at  the  entrance  to  Nehalem  Bay 
by  construction  of  two  high-tide  converging  shore  jetties,  each  3,350  feet  in 
length,  with  a  least  distance  apart  of  500  leet;  also  for  improvement  of  the 
channel  opposite  Lazarus  Inland  at  the  head  of  the  bay  by  snagging  and  dam 
construction;  total  estimated  cost, $331,927,  '90,  2998. 

In  1892  Capt.  Svmons  estimated  the  cost  of  jetty  construction,  north  location,  north 
jetty  4,200  feet  in  length  and  south  jetty  4,500  in  length,  at  $806,700;  for  jetty 
construction,  south  location,  north  jetty  6,800  feet  in  length  and  south  jetty 
2,700  feet  in  length,  at  $761,860,  '92,  2707. 
Surveys. 

Ordered  by  act  of  August  11, 1888.  Made,  1889,  under  direction  of  Capt.  Young, 
'90,2995;  '92,2704. 


WECSE    RIVER9   W.  C— IMPKOVKMENT  OF. 

(Continued  from  Vol.  II,  p.  345.) 

^riatioiis. 

1878-^87 $237,500 

1888 15,000, 'Sa  868. 

1890 20,000, '90,  1125. 

1892 15,000, '92.  1131. 

Total 287,500 

Commerce. 

Development  of,  under  improved  transportation  facilities,  '88,  870;  '89,  1057. 
Decrease  in  freight  and  trnnspurtation  charges, '89,  1060. 
List  of  steamers  navigating  the  river  in  1892,  '92, 1134. 
Contracts. 

1888.  B.  W.  Canady,  for  timber  and  iron,  '88,  869. 
Engrineers. 
Chirf  of  Enginekrs. 

Keporte,'88,  119;  '89,  138;  '90,  124;  '91,  159;  '92,  160. 
Engineers  in  Charge. 
Capt.  W.  H.  Bixby,  1885-'92.     Reports,  '88,  8n6;  '89,  1056;  '90,  1122;  •91,  1358. 
Maj.  W.  S.  Stanton,  1892-'—.    Report,  '92,  1129. 
Assistants. 
R.  Ransom.    Reports, '88,  869;  '89,  1059;  '90,  1125;  '91,  1361. 
W.  H.  Chadbourne.     Report,  '92,  1131. 
Operations. 
l887-'88.  1,450  logs,  trees,  stumps,  and  sna^s  removed  from  the  river  channel;  1,082 

linear  feet  of  pile  and  plank  jetty  built,  '88,  867. 
1888-'89.  3,121  linear  feet  of  jetty  built,  and  31  brush  mats  laid;  438  linear  feet  old 
jetty  and  1,155  logs,  stumps,  and  trees,  with  14  cords  of  small  snags,  removed 
from  the  channel,  '89,  1058. 
1889-'90.  1,660  trees,  logs,  and  snags,  295  linear  feet  of  old  jetty,  and  15  cords  of 
small  snags  removed  ftom  the  river;  2,673  trees  and  stumps  cut  and  pulled 
back  on  the  banks,  and  336  cubic  yards  material  excavntrcd,  '90,  1124. 
1890-'91.  1,361  linear  feet  of  sheet  pile  ietty  built,  and  325  linear  feet  of  old  jetty 
removed;  2,331  snags  and  trees  ana  27  cords  of  small  snags  cleared  from  the 
channel,  '91,  1360. 
1891-92.  1,882  snags  and  logs  and  23  cords  of  small  snags  cleared  from  the  channel, 
and  3,194  trees  and  logs  and  96  cords  of  brush  removed  from  the  banks,  '92, 
1132. 
Projects. 
The  projects  of  1871  to  1883  proposed  the  removal  of  obstructions  placed  in  the 
river  during  the  civil  war,  and  the  removal  of  lo^  and  snags;  also  the  con- 
traction oi  the  channel  way  so  as  to  secure  during  the  entire  year  an  nnob^^ 
structed  8-foot  navigation  for  40  miles  to  Newborn,  a  4-foot  navigation  for  50 
miles  farther  to  Kiuston,  and  during  9  months  of  the  voar  a  3-foot  naviga- 
tion 108  miles  farther  to  Smithfield,^79,  93,  704,  705;   '85,  166;  '86,  973,  9^3; 
'87,  1020. 
Total  amount  appropriated  from  1878  to  1886,  inclusive,  was  $237,500,  when  $142,000 
was  estimated  for  completion  of  project,  '86,  981, 982;  '87, 1023;  '91, 1359. 
Surveys. 
Maps. 
'89,  1058;  '90,  ll^;  '92,  Atlas,  26. 
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NEW  BBDIPORD  HARIiaR,  MASS.-Improvbmisnt  of. 

(Continued  from.  Vol.  II,  p.  346.) 

Appropriations. 

1836-79 $37,691.37 

1888 10, 000. 00, '88,  513. 

1890 10,000.00/90,  562. 

1892 7, 500. 00, '92.  611. 

Total 65,191.37 

Commerce* 

Growtb  of  commerce  and  increase  in  draft  of  steamers  engaged,  '88,  513. 
Eni;:ineerfl. 
Chief  of  Knoikrers. 

Reports,  '88,  36,44;  '89,  47;  '90,  41;  '91,  51;  '92,  55. 
Engineers  in  Chargr. 
Lieut.  Col.  G.  H.  Elliot,  1886-'89.     Report,  '88,  513. 

Maj.  W.  R.  Livermore,  1887-'92.    Reports,  '88,  514 ;  '89,  615:  '90,  560:  '91,  704. 
Capt.  W.  H.  Bixby,  1893-'—.    Report,  '92,  609. 
Operations. 
1887-'89.  Nooperation8/88,  513;  '89,  616. 
1889-'90.  43,665  cubic  yards  material  dredged,  '90,  562. 
1890-'91.  No  operations,  "91,  705. 

]891>'92.  28,720  cubic  yards  material  dredged,  '92,  610. 
Projects* 
The  original  improvement  of  this  harbor  was  completed  in  1878  at  a  cost  of  $20,000, 

'78,  227;  '80,  73. 
In  1887  Maj.  Livermore  proposed  the  further  improvement  of  the  harbor  by  exca- 
vation of  a  channel  200  feet  wide  and  18  feet  deep  from  deep  water  off  ClarkB 
Point  to  the  wharves  of  New  Bedford  near  the  bridge;  estimate^l  cost,  $34,749, 
'88,514,515;  '92,  610. 
Surveys. 
Ordered  by  act  of  August  5, 1886.    Made,  1887,  under  direction  of  Maj.  Livermore, 
'88,  514. 


NEWBEUIV  TO  BEAUFORT,  IV.  €.— Improvement  of  inland  line  or 

NAVIGATION   BETWEEN,    VIA  CLUBFOOT,  HaRLOWE,  AND  NEWPORT  RIVERA. 

(Continued  from  VoL  II,  p.  &46.) 
Appropriations. 

1886-'87 $10,000 

1888 15, 000, '88,  873. 

Total 25,000 

Commerce. 

Value  of  the  improvement,  '88,  873. 
Contracts. 

1889.  Alabama  Dredging  and  Jetty  Company,  for  dredging,  at  33  cents  per  cubic 
yard,  '89.  1064. 
Engineers. 
Chief  of  Engineers. 

Reports, '88.  120;  '89,  139;  '90,  125;. '91,  160;  '92,  161. 
Engineers  in  Charc^e. 
Capt.  W.  H.  Bixby,  1884-'92.    Reports,  '88,  871;  '89,  1060;  '90,  1127;  '91,  1363. 
Maj.  W.  S.  Stanton,  1892-'—.    Report,  '92,  1134. 

Ass  I  ST  a  NTS 

E.  D.  lliompson.     Reports,  '88,  874;  '89,  1064;  '90,  1130. 
W.  H.  Chadboumc.     Report,  '91,  1366. 
Operations. 

1887-88.  4,924  cubic  yards  material  dredged,  '88,  877. 

1888-'89.  81,932  cubic  yards  material  dredged,  and  90  logs  and  stnmps  removed 

from  channel,  '89, 1062. 
1889-'90.  8,654  cubic  yards  material  dredged,  '90.  1130. 
1890-'91.  60  linear  feet  of  jetty  built;  and  3,390  linear  feet  of  jetty  riprapped  with 

oyster  shells,  '91,  1365. 
1891-'92.  No  operations,  '92,  1134. 
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NEWBERIV  TO  BEAVFOBT^  N.  €. -Continued. 

Projects. 

The  project  of  1885  proposed  the  formation  of  a  dredged  channel  30  feet  wide  and 
5  feet  dei'p  from  Nowbern  to  Beaufort,  via   Clubfoot,  Ilarlowe,  and  Newport 
rivers,  a  (listnuee  of  42  miles,  at  an  estimated  cost  of  $92,000, '85,  1074;  '86, 
984*  '87  1027. 
In  1889  this  cont  was  reduced  by  $10,000,  '89,  1063;  '92,  1135. 
Surveys. 
Maps. 
•89,  1062;  '90,  1130. 


NE^¥BlJRVPOKT  II4RBOR,  MASS. -Improvement  of. 

(See  also  Mrkkimag  River.) 

(Continued  from  Vol.  II,  p.  34a) 

Appropriations. 

1880-87 $207,500 

•  1888 25, 000, '88.  435. 

1890 25,000,  '90,483. 

1892 20, 000, '92,  553. 

Total 277,500 

Contracts. 

1888.  Kockport  aud  Pigeon  Hill  Granite  Company,  for  delivering  of  rubble  stone, 

at  $1.97  per  ton,  '89,  556. 
1890.  J.  11.  White,  for  rubble  stone,  at  $1.47  per  ton,  '91,  628. 
Eng^ineers. 
Chikf  of  Engineers. 

Keports,'88,  22;  '89,  32;  '90,  27;  '91,  33;  '92,  40. 
Engineers  in  Charge. 
Lieut.  Col.  G.  L.  Gillespie,  1886-^89.     Report,  '88,  433. 

Liint. Col.  S. M. Mansfield,  1889-'—.    Report8,'89, 554 ;  '90, 482 ;  '91, 626 ;  '92, 551. 
Operations. 

1887-'88.  3,443  tons  of  rubble  stone  deposited  in  north  jetty,  '88,  434. 

1888-89.  5,185  tons  rubble  stone  deposited  iu  north  jetty,  extending  the  same  150 

feet,  '89,  555. 
188i)-'90.  4,814  tons  rubble  stone  delivered  in  north  jetty,  '90,  483. 
1890-'91.  4,279  tons  of  rubble  stone  place<l  in  north  jetty,  '91,  627. 
lX91-'92.  11,445  tons  of  rubble  stone  placed  in  north  jetty,  '92,  552. 
Projects. 
From  1828  to  1831,  inclusive,  $60,366  were  appropriated  for  the  removal  of  a  sand 

bar  at  the  mouth  of  the  Merrimac,  aud  lor  breakwater  construction. 
By  Lieut.  Col.  Thom,  1880,  for  securiug  a  constant  depth  of  17  feet  across  the  bar 
at  mean  low  water  by  construction  of  two  conveiging  rubble-stone  Jetties, 
extending  from  Salisbury  Bend  and  Plumb  Island;  estimated  cost,  $365,000, 
'81,  502,  509,  511.  Recommended  by  Board  of  Eugiueers,  '81, 505.  Concurred 
iu  by  Chief  of  Engineers,  '81,  505. 
In  1881  a  dike  closing  Plumb  Island  Basin  was  proposed,  increasing  cost  of  the 

project  to  $375,000,  '84,  494. 
In  1883  the  project  was  modified  by  changing  the  direction  of  south  jetty  and 
substituting  for  the  apron  beach  protection  a  sand  catch  in  rear  and  iu  pro- 
longation of  south  jetty,  '83,  437;  '86,  60;  '87,  490. 
Surveys. 
Maps. 
'88,  434;  '89,  556;  '90,  582;  '91,  627;  '92,  Atlas,  2. 


NElir  CASTLE,  DEL.— Ice  harbor  at. 

(Continued  from  Vol.  II,  p.  349.) 

Appropriations. 

l«26-'87 $223,573 

1888 7,5(H),'88,  741. 

1890 8, 100, '90,  922. 

Total 239,173 

List  of  appropriations,  '88,  741. 
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NEir  CASTLE,  DEL.— Coutinaed. 

Conimeree. 

Iniportaitce  of  New  Cnstle  as  a  harbir  of  refuse,  '88,  741. 
Coiitraets. 

Delaware  Conslriu'tion  Coitipanv,  for  removal  of  old  pier  and  constraction  of  new 
ice  pier,  at  a  total  of  S^,5(X),'  '92,  950. 

ClllKF  OF  KXCilNRKKS. 

Ueport8,'88,  «8;  '89,  103;  '90,  04;  '91,  120;  '92,  121. 
B<>Ai{i>  OF  Enginkkrs. 

Mr.  Smith  rccoiniiieDdod  that  liarhor  lines  ho,  established  upon  the  lines  adopted 
in  1873  by  the  roniuiiBHioiiorK  appointcMl  by  the  h'«ji»latare  of  Delaware,  with 
certain  modifications.     Approved  by  Serri'tary  of  War,  '91,  1225. 

ENGINKKK  in   ClIAlUiK. 

W.  F.  Smith,  U.  S.  agent,  1885-'—.     Reports,  '88,  740;  '89, 883;  '90, 921;  '91, 1160, 
1225 ;  '92,  948. 
Operations. 
1887- '88.  252  cubic  yards  riprap  placed  around  Piers  K  and  M;  Pier  N  repaired; 

work  done  by  hired  labor,  '88,  740, 741. 
1888-'91.  No  operations,  '89,  884;  '90,  922;  '91,  1160. 
1891-^92.  Old  pier  renewed  and  ice  pier  constructed,  '92,  948. 

Projectn. 

13v  Col.  Macomb,  1881,  for  construction  of  one  additional  pier  and  dredging;  esti- 
mated cost,  .f23,000,  '81,  7ti8. 

By  W.  F.  Smith,  1884,  for  removal  and  reconstruction  of  Pier  H,  repairs  to  Pier 
K,  and  dredging;  estimated  cost,  $20,600/85,  875,  876;  '86,  126. 


NE1¥  IIAVEIVf  CONIV.— Construction  of  breakwatkb  at* 

(Continued  from  Vol.  II,  p.  350.) 

A  ppropriatioiifii. 

187i)-'87 $205,000 

1888 75. 000, '88,  547. 

181K) 120,  (HK), '90,  626. 

1892 120, 000, '92,  676. 

Total 610,000 

List  of  appropriations,  '88,  547. 
Coniineree. 

Shipments,  '89.  681, 6^1. 
Value  of  the  harbor  to  shipping,  '89,  683. 
Co  II  tracts. 

l^<88.  .J.  Hcnttic,  for  riprap  breakwater  extension,  at  $1.35  per  ton,  '88,  548. 

1889.  J.  Beattie,  for  riprap  break wat.(^r  extensiim,  at  $1.22  ]>er  t(Mi,  '89,  679. 

1890.  J..).  Moran,  for  breakwater  construction,  riprap  granite,  at  $1.07  per  ton, 
'91.  769. 

1891.  J.  J.  Moran,  for  breakwater  construction,  riprap  sandstone,  at  $1.04  per  ton, 
'92,  6ar7. 

1892.  J.  J.  Moran,  for  breakwater  enlargement,  at  $1.14  per  ton  for  riprap, '92,  677. 
Eii{;:iiieers« 

Chikf  of  Enginkers. 

Reports, '88,  48;  '89,  60;  '90,  54;  '91,  68;  '92,  72. 
Engjnkkr  in  Ciiakok. 
Col.  D.  C.  Houston,  1^86-'— .    Reports, '88,  544;  '89,675,679;  '90,622;  '91,  766; 
'92,  673. 
Ope  rati  onf$. 
1887-'88.  34,430  tons  stone  received,  and  406  linear  feet  of  breakwater  built,  '88, 

516. 
1888-'89.  20,2<U  tons  stone  delivered  in  the  breakwater,  '89,  677. 
1889-'90.  26,512  tons  stone  delivered  in  the  breakwater,  '90,  624. 
1890-'91.  18,019  tons  riprap  delivered  in  the  breakwater,  '91,  768. 
1891-92.  46,774  tons  of  granite  and  24,491  tons  saudstone  placed  in  breakwater, 
'92,  675. 
Physical  Ciiaracteristics. 
Description  of  the  harbor,  '88,  544. 
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N£W  HAVEN,  CONM.— Coutinued. 

Projects. 

By  Board  of  Engineers,  1879,  for  formation  of  a  harbor  of  refuge  for  vessels  of  20 
feet  draft  by  construction  of  two  breakwaters  of  riprap  granite,  one  extend- 
ing from  southwest  ledge  in  a  nortbenstcrly  direction  to  Qnixes  Ledge,  a  dis- 
tance of  3,300  feet,  the  average  height  being  32  feet;  the  other  beginning  at 
Ludingtons  Rock,  with  a  westerly  direction  and  a  length  of  4,200  feet,  and 
average  height  of  28  feet;  width  at  the  top,  12  feet;  heigbt  above  high-water 
plane,  6  feet;  total  estimated  cost  of  east  and  west  breakwaters,  $1,311,134, 
'80,  448,450;  '87,602. 

In  1889  the  project  was  modified  by  Col.  Houston  by  the  relocation  of  the  westerly 
breakwater  6,000  feet  to  the  southwest,  the  construction  of  a  middle  break- 
water, commencing  at  a  point  1,000  feet  N*.,  54^  £.  from  Ludington  Rock  and 
extending  S.  54^,  W.  5,000  feet,  crossing  the  rock;  and  also  a  breakwater 
about  1,200  feet  long  to  partly  close  the  space  between  Quixes  Ledge  and  the 
east  shore;  the  cross  section  of  these  breakwaters  to  be  the  same  as  that  of  the 
one  from  the  southwest  ledge  to  Quixes  Ledge;  total  estimated  cost  of  revised 
project,  $2,151,134,  '89,  678; ^'91,  768. 
Surveys. 

Maps. 
'89, 678. 


IVEir  HAVCN  HARBOR,  COIVIV.— lMPROVXMBi!rr  OF. 

(Continued  from  Vol.  II,  p.  351.) 

Appropriations. 

l827-'87 $261,000 

1888 15,000,  '88,543. 

1890 15,000,  '90,621. 

1892 15,000,  '92,  672. 

Total 306,000 

List  of  appropriations,  '88,  543. 
Contracts. 

1889.  John  Beattie,  for  furnishing  stone,  at  $1.16  per  ton,  '89,  674. 
1891.  C.  Du  Bois  and  H.  E.  Da  Hois,  for  dredging,  at  9.9  cents  per  cubic  yard,  '91, 765. 
Eng^ineers. 
Chikf  of  Engineers. 

Reports, '88.  48;  '89,  59;  '90,  54;  '91,  67;  '92,  71. 
Enginkkk  in  Charge. 
Col.  D.  C.  Houston,  1886-'—.    Reports,  '88,  540;  '89,  670;  '90,  617;  '91,  761;  '92, 
668. 
Operations. 
1887-88.  4,951  tons  stone  delivered  in  dike,  completing  same  for  a  length  of  570  feet. 

•88,  542. 
1888-'89.  5,081  tons  stone  placed  in  the  dike,  '89,  673.  '     "* 

1889-'90.  5,379  tons  riprap  placed  in  the  Sandy  Point  Dike,  and  11,308  cubic  yards 

material  dredged,  '90,  620. 
1890-'91.  139,806  cubic  yards  material  dredged,  '91,  763. 
1891-*92.  No  operations,  '92,  761. 
Piiysical  Characteristics. 
Description  of  harbor,  '88,  540. 
Plans. 
By  Col.  Houston,  1889,  for  the  formation  of  a  larger  harbor  by  the  constmction  of 
two  breakwaters,  the  -first  commencing  at  Ludingtons  Rock  and  extending  in 
a  southwesterly  direction  about  2  miles;  second,  a  breakwater  to  commence 
at  a  point  in  the  ]>rolongation  of  the  first  and  about  one-half  mile  from  its 
western  extremity,  and  extending  in  a  northwesterly  direction  about  a  mile; 
the  cost  of  these  works  is  estimated  at  about  $5,000,000,  '89,  679, 680. 
Projects. 
The  earliest  project  for  the  expenditure  of  the  appropriation  of  $6,000  in  1852 
seems  to  have  been  for  tho  removal  of  Middle  Rock,  '66,  i,  7, 37,  which  waa  in 
progress  in  18G6-'G7,  '67,  44, 451. 
The  project  of  1870  proposed  the  formation  of  a  dredged  channel  13  feet  at  low 
water  up  to  tlie  city  wharves,  '71,  85, 769,  779.    In  1871, 1872, 1875,  and  1877  the 
project  was  modified  so  as  to  provide  for  a  channel  16  feet  deep  above  Fort 
Hale  Bar,  '72,  861;  '75,  ii,  249-251 ;  '77,  212;  '79,  336. 
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N£W  HATJBIV  HARBOR,  CON IV.— Continued. 

Projects — Continued. 

In  1879  it  was  proposed  to  increase  the  depth  over  Fort  Halo  Bar  by  the  Qonstr ac- 
tion of  a  dike  from  Sandy  Point,  '79,  838. 

From  1852  to  1886,  inclusive,  $261,000  was  appropriated,  when  it  was  estimated  that 
$80,000  would  he  required  to  complete  the  project,  '86,  637. 

In  1887  the  estimates  for  Sandy  Point  dike  an<l  dredging  through  Fort  Hale  Bar 
were  revised,  requiring  $93,000  to  complete  existing  project,  '87,  600;  '91,  761. 


NEDT  E.01VD0IV  HAktBOR,  COIVIV.— Improvkment  of. 

(Continued  from  Vol.  II,  p.  352.) 

A  ppropriations. 

1880-'87  . . . . : $17,300 

List  of  appropriations,  '88,  527. 
Commerce* 

Commerce  t-o  he  henefited  hy  future  improvement,  '89,  745. 

EnKiiuser«. 

Chief  of  Enginbbrs. 

Reports,  '88,  45  j  '89,  57,70;  '90,  51;  '91,  64. 
Enginkkr  in  Charge. 
Col.  D.  C.  Houston,  1886-'—.    Beports,  '88,  525;  '89,  659, 744;  '90,  604;  '91,  746. 
Operations* 
1887-'90.  No  operations,  work  under  the  existing  project  heing  practically  com- 
pleted,'88,  526;  '89,  660;  '90,  605;  '91,  748. 
Physical  Characteristics. 

Description  of  harhor,  '88,  525;  '89,  744. 
Plans. 
By  Col.  Houston,  1888,  for  deepening  the  shoal  hetween  the  city  wharves  and  the 
main  channel  hy  the  excavation  of  a  15- foot  channel  200  feet  wide  and  3,000  feet 
long,  extending  from  the  upper  end  of  the  steamboat  wharf  to  ChappelFs 
lower  wharf;  estimated  cost,  $15,000,  '89,  745. 
Projects* 
By  Maj.  Barlow,  1878,  for  removal  of  sand  and  bowlder  shoal  in  New  London  Har- 
bor lying  east  of  the  New  London  Northern  Railroad  Wharf  to  a  depth  of  16 
feet  at  mean  low  water;  estimated  cost,  $6,800,  "78,  397.    Afterwards  increased 
on  occouut  of  difficulty  in  excavation  to  $24,000, '81,  586;  '86,  632,633;  '87, 
585.    This  project  was  completed  in  1888,  '88,  526. 


]V£W    ORLEANS     HARBOR,    LA.— (See  Mississippi   Kivbr  betwsbn 

MOUTH  OF  TUB  OhIO  AND  HeaD  OF  THB  PaSSBS.) 


NEDTPORT  HARBOR,  CAE..— Survey  of. 

(Continued  from  Vol.  II,  p.  353.) 

Engflneers. 

Chief  of  Engineers. 

Report,  '88,  293. 
Enginker  in  Charge. 
M^i.  W.  H.  H.  Benyaurd,  1886.     Report,  '88,  2118. ' 
Physical  Characteristics. 

Description  of  the  harbor,  '88,  2118. 
Plans. 
By  Maj.  Benyanrd,  1888,  for  improvement  of  the  harbor  entrance,  securing  a  navi- 
gable channel  8  feet  in  depth  at  mean  low  water  by  revetment  of  head  of  sand 
spit,  and  construction  of  an  eastern  jetty  of  stone  2,200  feet  in  length  and  a 
western  jetty  3,000  feet  in  length ;  estimated  cost,  $1,520,000,  '88,  2120. 
(Surveys. 
Ordered  by  act  of  August  5, 1880f    MM©,  1888,  under  direction  of  Maj.  Pepyaurd, 
p8f  21l0t 
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l«£irPORT   CREEK,  liead  of  W^icomico  River,  Md.— Examina- 
tion OF. 

Eniipineer8« 

Chirf  of  Enginkkrs. 
.  Report,  '91,  146. 
Engineer  in  Charge. 
Lient.  Col.  P.  C.  Hains,  1891.    Report,  '91,  128L 

Physical  CharacteriNtics. 

Description  of  the  locality,  '91,  1281. 

Plans. 

In  1891  Lieut.  Col.  Hains  did  not  consider  the  locality  worthy  of  improvement, 
•91,  1282. 

Snrvejrs. 

Examination  ordered  by  act  of  September  19, 1890.    Made,  1891,  under  direction  of 
Lieut.  Col.  Hains,  '91,  1281. 


lVEl¥PORT  HARBOR,  R.  I.— ^Examination  fob  bkmoval  of  spit  at 

BOUTU  END  OF  ISLAND. 

Eng^ineers. 

Chief  of  Engineers. 

Report,  '91,  62. 
Engineer  in  Charge. 

Maj.  W.  R.  Liverniore,  1890.    Report,  '91,  736. 

Plans. 

By  Maj.  Livermore,  1890,  for  improvement  of  the  harbor  by  dredging  a  shoal  at 
the  south  eud  of  Goiat  Island  to  a  depth  of  15  feet  at  mean  low  water;  esti- 
mated cost,  $24,200,  '91.  736. 

Surveys. 

Examination  ordered  by  act  of  September  19, 1890.  Made,  1890,  under  direction  of 
Maj.  Livermore,  '91,  736. 


NEirPORT  HARBOR,  R.  I.— Improvement  of. 

(Continued  from  Vol.  11,  p.  353.) 

Appropriations. 

l873-'87 $108,500 

1888 12.000,  '88,504. 

1890 12,500,  '90,  574. 

1892 25,000, '92,  627.. 

Total 158,000 

Contracts. 

1891.  Hartford  Dredging  Company,  for  dredging,  at  20}  cents  per  cubic  yard,  '91, 
721. 

Engrineers. 

Chief  of  Engineers. 

Rt'.ports, '88,  40;  '89,  51;  '90,  46;  '91.  57;  '92,  61. 
Engineers  in  Charge. 

Maj.  W.  R.  Livermore,  l887-'92.    Reports,  '88,  502;  '89,  628;  '90,  572;  '91,  719. 

Capt.  W.  H.  Bixby,  1892-'—.    Report,  '92,  625. 

Operations. 

1887-88.  Excavation  of  13-foot  anchorage  area  completed;  '88»  503. 

1888-'89.  No  operations,  '89,  630. 

1889-'90.  39,601  cubic  ynrdH  material  dredged,  '90,  574. 

1890-'91.  34,K46  cubic  yards  material  dredged,  '91,  720. 

1891-'92.  No  operations,  '92,  627. 

Physical  Characteristics. 

Description  of  the  locality,  '89,  62S. 


RIVERS   AND   HARBORS.  303 

NEWPORT  HARBOR,  B.  I.— Continued. 

Projects* 

By  Lieut.  Col.  Warren,  1873,  and  modified  In  1882,  for  improvement  of  the  harbor 
by  dredging  the  southern  entrance  to  15  feet  mean  low  water  and  widening 
the  same  to  a  line  drawn  from  the  dolphin  which  marks  the  spit,  clearing  the 
permanent  dock  at  Fort  Adams  by  100  feet;  by  excavation  of  a  channel  750 
feet  wide  and  15  feet  deep  at  mean  low  water  aronnd  and  to  the  entrance  of 
the  buoy  marking  Goat  Island  Spit;  by  excavation  of  anchorage  area  to  a 
mean  low- water  depth  of  13  feet;  also* for  excavation  of  a  10-foot  channel 
south  to  a  point  opposite  the  Gas  Company'?  Wharf,  and  construction  of  jetties 
ou  western  shore  of  Goat  Island;  estimated  cost,  1873,  $72,000,  '73,  964;  '82. 
561.  Estimate  of  revised  project  in  1882,  $132,000,  '82, 561 ;  '85,  603, 604;  '86, 
606. 

In  1890,  after  the  appropriation  of  $133,000,  it  was  estimated  that  $27,500  would  be 
required  for  completion  of  the  project,  '90,  575. 

In  1892  the  project  was  extended  to  include  the  removal  of  the  spit  at  the  southern 
end  of  Goat  Island  to  a  depth  of  15  feet,  at  an  estimated  cost  of  $24,200, 
increasing  the  total  estimated  cost  of  the  project  to  $156,200,  '92,  627. 


NEIV    RIVER«   N-  C— IMPROVEMKNT  OF. 

(Continued  from  Vol.  II,  p.  354.) 
Appropriations* 

1836-'87 $25,000 

1888 3, 000, '88.  887. 

1890 5,000, '90,  1143. 

1892 5, 000, '92.  1151. 

Total 38,000 

Coiitriiets. 

1890.  Alabama  Dredging  and  Jetty  Company,  for  dredging,  at  49  cents  per  cubic 
yard,  '91.  1381. 
Eng^iiioers. 
Chief  of  Engineers. 

Reports,  '88,  123;  '89,  142;  '90,  128;  '91.  163;  '92,  163. 
Engineers  in  Charge. 
Capt.  W.  H.  Bixby,  1885-'92.    Reports,  '88,  885;  '89,  1078;  '90,  1141;  '91. 1379. 
Maj.  W.  S.  Stanton,  1892-'—.     Report,  '92,  1149. 

Ass  I  ST  A  N  TS 

E.  D.Thompson.    Reports,  '88,  887;  '89,  1079;  '90,  1143. 
W.  H.  Chadbonrne.    Report,  '91,  1381. 

Operations* 

1887-'88.  24,861  cubic  yards  material  dredged,  '88,  886. 
1888-'90.  No  operations, '89,  1080;  '90,  1142. 
1890-'91.  530  linear  feet  of  ovster-shell  dike  built,  '91,  1380. 
189l-'92.  No  operations,  '92,'ll50. 
Physical  Characteristics. 
Original  condition  of  the  river,  '88,  885. 

Projects. 

By  Capt.  Mercur,  1882,  for  excavation  of  a  channel  7,000  feet  long,  150  feet  wide, 
and  5  feet  deep  at  mean  low  water  through  the  bar  at  New  River  Inlet,  con- 
necting the  upper  river  with  the  ocean;  estimated  cost,  $40,000,  '82, 1117; 
'91,  1380. 
Surveys. 
Survey  of  river  from  Cedar  Bush  Marsh  to  the  Ocean  Bar.    Made,  1890,  under 

direction  of  Capt.  Bixby,  '90,  1142. 
Maps. 
'90, 1144 ;  '91. 1381. 


NEW^  RIVER,  VA.  AW©  "W.  VA.— iMrRovKMENx  of. 

(Continued  from  Vol.  II,  p.  355.) 
A  ppropriations* 

1876-'87 $112,000 

List  of  appropriations,  '92,  2071. 
IBiii^iiieers. 

Chief  of  Engineers. 
Reports, '88.  225  j  '89,  261;  '90,  235;  '91,  302;  '92,  289. 
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NBW  BIVr.B,  VA.  AND  \¥.  VA.~€ontiiiaed. 

EnKiiieers — Continued. 

CoL  W.  P.  Craighill,  1873-'--.    Reporte,  '88. 1760  j  '90,  2249;  '91,  2430;  '92,  2071. 
Capt.  T.  Tnrtle,  1889.    Report,  '89,  1961. 

A.S  AI  ST  ANT. 

W.  p.  Smith.    Reports,  '89, 1961 ;  '90,  2249. 
Operations* 

1887-'88.  No  operations,  '88. 1760. 

1888-'89.  Drilling,  blaating,  and  rock  reinoTal  begun,  '89,  1962. 

1889-'1W.  2,20i  cnbic  yards  material  excavated  and  built  into  training  and  winir 

walls,  '90,  2250. 
1890-'92.  No  operations,  '91,  2433 ;  '92,  2071. 
Projects. 
The  projects  of  1877  proposed  an  improvement  from  the  month  of  Greenbrier  River 

to  Lead  Mines  for  keol-boat  navigation  to  di'))th  of  2  feet  and  width  of  30  feet; 

estimated  cost,  $156,160, '77,  332;  '79,  530,532. 
In  1880,  $66,000  having  been  appro])riated  since  1876,  the  project  was  modified  so 

as  to  embrace  that  part  of  the  rivvr  between  the  mouth  of  WUsons  River  aod 

Lead  Mines,  at  an  estimated  cost  of  $205,000,  '80,  677. 


NEW  RIVER  AND  SIVANSBORO,  N.  C— Examination  or  watbrwat 

BETWEEN. 

Appropriations* 

1890 $5, 000, '91.  1378. 

Commerce. 

I'rospective  increase  in,  to  result  from  improvement,  '89,  1125. 

Eniciiieers. 

Chief  of  Engineers. 

Reports, '89,  118;  '91,  162;  '92,  163. 
Engineers  in  Ciiar(;e. 

Capt.  W.  H.  Bixby,  lS88-'92.    Reports,  '89,  1124 ;  '91. 1376. 

Maj.  W.  8.  Stanton,  1892-'—.     Report,  '92,  1146. 
Assistant.  . 

W.  H.  Chadbonnie.    Report,  '91,  1378. 
PliyMcal  €liarartori^iti€8« 
Description  of  the  locuUty,  '89,  1125. 

Projects. 

By  Capt.  Bixby,  1889,  for  excavation  of  a  3  or  4  foot  navigable  channel  fh>m  Swans- 
boro  to  New  River;  estimated  cost,  $43,000,  '89,  1127;  '91,  1377. 

Surveys. 

Examination  ordered  by  act  of  August  11,  1888.    Made,  1889^  under  direction  of 

Capt.  Bixby,  '89,  1124. 
Survey  made,  1891,  under  direction  of  Capt.  Bixby,  '92, 1146. 
Maps. 
'91,  1378. 


NEir  ROCHELLE  HARBOR,  N.  T.— Improvement  of. 

(Continued  from  Vol.  II,  p.  355.) 

Appropriations. 

1881-^82 $35,000 

List  of  appropriations,  '88,  573. 
Engineers. 
Chief  of  Enginekrs. 

Reports,  '88,  54;  '89,  67;  '90,  60;  '91,  74. 
Engineer  in  Char(;k. 
Col.  D.  C.  Houston,  1888-'—.    Reports,  '88,  572;  '89,  719;  '90,  654;  •9Ji,  804. 
Operations. 
1887- '88.  Steam  drilling  plant  rei>aired,  and  229  cubic  yards  of  rock  removed,  '88^ 

573. 
1888-89.  No  operations,  '89,  720. 

1889-'90.  40,700  cubic  yards  material  dredged  by  hired  labor,  '90,  655.    Improve- 
ment practically  completed  save  removal  of  Rock  *'C,"  vhich  is  uoX  con* 
Biderea  necessary ;  no  farther  work  U  therefore  proposod,  '90»  656. 
^890-^91,  No  operational  '91. 605. 
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NHVr  ROCHELE.E  llitRBeR,  N.  T.— Continued. 

Pliy»lcal  €liaracteri8tic8« 

Description  of  the  harbor,  'S8,  572;  '89,  7ie. 
Projects* 

By  Col.  Newton,  1881,  for  excavation  of  a  channel  100  feet  wide  and  8  feet  deep  at 
mean  low  water  around  south  end  of  (ilen  Inland ;  also  formation  of  approaches 
to  Glen  Island  and  Flat  Island  l>y  removal  of  **  Comiuf;^  Rock''  to  12  feet  and 
Rook  ''  C  to  a  depth  of  9  feet  low  water,  and  the  removal  of  part  of  a  reef  at 
the  entrance  to  t^e  dredged  channel ;  estimated  cost,  $40,825,  '81, 645;  '86, 654 ; 
'87,  626. 


NEHTTOWN  CB£CK,  !¥.  Y.— Improvkmknt  of. 
(Continued  from  Vol.  II,  p.  356.) 

Avpropriatioiis* 

ISSO-'OT $82,500 

1888 25,000,  '88,609. 

1890 35, 000, '90,  723. 

1892 35, 000, '92,  813. 

Total 177,500 

List  of  appropriations,  '88,  609. 
Contracts. 

1889.  J.  A.  Simmons,  for  dredging,  at  18^  cents  per  cubic  yard,  '89,  779. 

1890.  Atiantlo  Dredging  Company,  for  dredging,  at  26  and  40  cento  per  cubic  yard, 
•91,  910. 

Enirineers. 
Chief  of  Engineers. 

Reports,  '88,  61;  '89,  76;  '90,  68;  '91,  87;  '92.  91. 
Engineers  in  Chakge. 

Lieut.  Col.  W.  W.  McFarland,  1885-^89.    Report,  '88,  606. 

Lieut.  Col.  G.  L.  Cillospie,  1889-'—.    Reports,  '89, 777;  '90, 720;  '91, 906;  '92, 810. 
Operations. 
1887-'88.  50,248  cubic  yards  material  dredged,  '88,  608. 
1888-^89.  7,738  cubic  yards  material  dredged,  '89.  779. 
1889-'90.  83,850  cubic  yards  material  dredged,  '90,  722. 
1890-^91.  78,520  cubic  yards  material  dredged,  '92,  909. 
1891>'92.  15,^8  cubic  yards  material  dredged,  '92,  818. 
Physical  Cliaraeteristfcs. 

Description  of  the  creek,  '88,  606. 
Prolects* 
By  Col.  Newton,  1880,  for  improvement  of  the  creek  by  deepening  the  channel 
from  18  to  21  feet  low  water  and  200  feet  wide  from  mouth  to  Vernon  Avenue; 
estimated  cost,  $44,050,  '80,  511;  '81,  636;  '82,  662;  '86,  96. 
By  Lieut.  Col.  Gillespie,  1884,  for  improvement  of  creek  from  Vernon  Avenue 
Bridge  to  head  of  navigation  by  excavation  of  a  channel  from  125  to  150  feet 
wide,  and  witli  a  depth  of  18  feet  to  the  Central  Oil  Works,  15  feet  to  Queens 
County  Oil  Works,  12  feet  to  N ichors  Chemical  Works,  and  10  feet  thence  to 
the  head  of  navigation;  estimated  cost, $255,569,  '84,  766;  '86,  718;  '87,  699; 
'92,  810. 


IV£1¥  VORK  HARBOR.— Improving  Gedneys  and  main  ship  cuannkls. 

(Continued  from  Vol.  II,  p.  357.) 
Approimiatfons. 

1884-'87 $950,000 

1888 380,000,  '88,  623. 

1889 *94,O70 

,oQrt  S  160, 000, '90,  739. 

^^^ I  *3:^,000 

1891 •33,000 

-Qoo  5  170, 000, '92,  832. 

^°"^ I  -33,000 

Total 1,853,070 

List  of  appropriations,  '88,  622. 

*  Preventing  obstructiona  through  illegal  dumping 

8648 ^20 
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NEDT  YORK  HARBOR— Continued. 

Commerce. 

Draft  of  vessels  using  the  channel^  '88,  619.  Gross  export  and  import  of  Ne^r 
York  City,  '90,  732.  List  of  transatlantic  steaiiisbips  plying  between  New 
York  City  and  foreign  ports,  giving  tonnage,  dimensions,  and  draft  for  1885, 
and  irom  April,  1889,  to  April,  1890,''9O,  742. 

Report  npou  height  of  masts  of  vessels  of  the  largest  class  which  enter  the  port 
of  New  York,  '90,  749. 

List  of  sailing  vessels  over  800  tons  which  entered  and  cleared  at  the  cnstom- 
honse,  port  of  New  York,  January,  1890,  '90,  752. 

Imports  and  exports  of  New  York  Harbor  for  1891,  '93,  930;  for  1892,  '92,  832. 

Contracts. 

1889.  Braiuard  Dredging  Company,  for  dredging,  at  16|  cents  per  cubic  yard,  '91, 
925.     Contract  annulled,  91,  926. 

1890.  Joseph  Edwards  Dredging  Company,  for  dredging,  at  23^  cents  per  cubic 
yard,  '91,  925.  Joseph  Edwards  Dredgine  Company,  for  dredging,  at  22.6 
cents  per  cubic  yard,  '91,  926.  J.  S.  Uoweli,  for  broken  stone,  at  90  cents  per 
ton,  '91,  927. 

1891.  Joseph  Edwards  Dredging  Company,  for  dredging,  at  23.9  cents  per  cubic 
yard,  '91,  926.    J.  Satterlee,  for  broken  stone,  at  79  cents  per  ton,  '91,  927, 

£ni:iiieer8. 

Chikk  of  Enginkers. 

Reports,  '88,  63 ;  '89,  90,  3G8 ;  '90,  71,  332 ;  '91.  90,  424 ;  '92,  95,  398. 
Board  of  Engixkkus. 

Convened  at  Now  York  City,  March  26  and  June  4, 1889,  by  S.  O.  No.  49,  to  estab- 
lish harbor  lines  (a)  on  Eiist  River  between  Fifty-ninth  and  Sixty-fourth 
streets,  New  York  City;  (6)  for  the  norih  and  east  shores  of  Statcn  Island 
from  New  Brighton  io  Fort  Wadsworth.  Report,  '89,  607, 809.  (Cols.  Abbot 
and  Comstock  and  Lieut.  Cols.  Houston  and  Gillespie.) 

Convened  at  New  York  City,  December  18, 1889,  by  S.  O.  No.  11,  to  examine  and 
report  upon  the  establishment  of  harbor  lines  in  New  York  Harbor  and  adja- 
cent waters..  Reports,  '90,  786;  '92,  849.  (Cols.  Abbot,  Craighill,  Comstock, 
and  Houston, and  Lieut.  Col.  Gillespie.) 

Convened  at  Yew  York  City,  September  17,  1890,  by  8.  O.  No.  49,  to  establish 
harbor  lines  in  New  York  Harbor  and  its  adjacent  waters.  Harbor  lines  as 
established  for  east  side  of  Manhattan  Island,  '91,  958;  Raritan  River,  '91, 
960;  Newtown  Creek,  '91,  961;  East  River,  '91,  963;  Jersey  Flats,  '91,  965. 
Modification  of  pier  and  bulkhead  lines  on  north  shore  of  Staten  Island,  '91, 
973.  (Cols.  Abbot,  Craighill,  Comstock,  Houston,  and  Liout.  Col.  Gillespie.) 
Enginkkrs  in  Charge. 

Lieut.  Col.  W.  McFarland,  1885-'89.     Report,  '88,  617. 

Lieut.  Col.  G.  L.  Gillespie,  1889-'—.  Reports,  '89,  788;  '90,  732,786;  '91,  922; 
'92,  824. 

I^egrislatfon. 

An  act  to  prevent  deposits  within  New  York  Harbor  and  adjacent  waters,  '88,  623. 
Operations* 

1887-'88.  580,405  cubic  yards  material  dredged  from  the  bars,  '88,  619. 
.    1888-^89.  1,394,777  cubic  yards  material  dredged,  '89,  792. 
1889-'90.  1,318,178  cubic  yards  material  dredged,  '90,  739. 
1890-^91.  1,008,097  cubic  yards  material  dredged,  '91,  928. 

1891-92.  213,268  cubic  yards  material  dredged;  3,110  tons  stone  placed  in  seawall 
on  north  shore  of  Sandy  Hook,  '92,  829,  831. 

Physical  Characteristics. 

Description  of  the  harbor,  '88,  617. 

Projects. 

By  Lieut.  Col.  Gillespie,  1884,  for  the  formation,  by  dredging,  of  a  channel  through 
the  shoal  in  the  west  end  of  Gedueys  Channel  4,000  feet  long,  1,000  feet  wicie, 
and  30  feet  deep  at  mean  low  water,  extending  from  deep  water  below^  the 
'^Narrows"  through  the  main  ship  channel  and  Gedneys  Channel  to  deep 
water  outside  the  bar,  '85,  777.  Recommended  for  approval  by  Board  after 
reducing  proposed  depth  of  channel  to  28  feet,  '85.  773, 778;  '86,  730. 

Approved  by  Secretary  of  War,  *85,  774.  Successful  results  from  dredged  chan- 
nel, '87. 63,  720. 

The  act  of  August  5, 1886,  provides  for  the  formation  of  channels  30  feet  deep  at 
mean  low  water,  '87, 63, 718. 

The  Board  of  Engineers  of  1886  recommended  that  the  appropriation  of  $750,000 
made  in  1886  be  applied  wholly  in  Gedneys  and  the  main  ship  channels,  '87, 
720, 733. 


RIVERS   AND   HARBORS.  307 

NEW  VORK  HARBOR— Continaed. 

Projects — Contiimed. 
The  modified  project  of  Lient.  Col.  Gillespie  involved  the  removal  of  4,300,000 
cubic  yards  of  material,  at  an  estimated  cojst  of  $1,490,000,  '88,  618;  '91,  925, 

Surveys. 

Ma  PH. 
'92,  Atlas,  4. 


NE1¥  YORK  HARBOR.— Sea  walls  on  Governors  Island. 

A  ppropriatf  ons. 

1888 $50, 000, '90,  383. 

1890 50, 000, '91,  526. 

Total 100,000 

Contracts. 

1889.  F.  II.  Smith,  for  sea-wall  construction,  concrete  foundation,  at  $14.70  per 
cubic  yard;  masonry  wall,  at  $15  per  cubic  yard,  '90,  384.  M.  Donnelly,  for 
filling,  at  22^  ceuts  per  cubic  yard,  '90,  384. 

1890.  Hreuchaud,  Pennell  &.  Co.,  for  sea-wall  construction,  at  a  total  of  $52,160, 
'91,  627. 

1892.  M.  Flaherty,  for  sea-wall  construction,  at  $23.38  per  linear  foot,  '92,  463. 

£nirliieers. 

CiiiKF  OF  Engineers. 

Reports, '91,  9;  '92,  12. 
£n(iInekk  in  Charge. 

Col.  D.  C.  Houston,  1889-'—.    Reports,  '90,  383;  '91,  524;  '92,  461. 

Operations. 

1889-'1)0.  319  cubic  yardd  concrete  foundation  and  1,145  cubic  yiirds  of  masonry 
wall  laid;  21,447  cubic  yards  of  embankment  completed,  '90,  384. 

1890-^91.  1,153  cubic  yards  of  filling  delivered  in  the  work ;  144  cubic  yards  of  con- 
crete foundatiou  put  in  sea  wall,  '91,  526. 

1891-'92.  510  cubic  yards  of  concrete  and  1,345  linear  feet  of  masonry  wall  laid, 
'92,  462. 


]VE1¥  VORK  HARBOR.— Sea  WALL  and  embankment  at  Davids  Island. 

Appropriations. 

1888 $-17,000, '90,  382. 

Contracts. 

1889.  J.  Sheehan,  for  riprap  sea-wall  construction,  at  $1.50  per  ton,  $7  per  linear 
foot  for  capping,  and  tilling  at  40  ceuts  per  cubic  yard,  '90,  383. 

Enfrineers. 

Chief  of  Engineers. 

Reports, '91.  9;  '92,  12. 
Engineer  in  Charge. 

Col.  1).  C.  Houston,  1889-'—.     Reports.  '90,  382;  *91.  521 ;  '92,  457. 

Operations. 

1889-'90.  5,022  tons  of  riprap  jdaced  in  completi(m  of  sea  wall,  and  capping  laid; 

27,65(>  cubic  yards  material  placed  in  embankment,  '90,  382. 
1800-*91.  3,555  cubic  yards  tilling  delivered  in  embankment,  '91,  522. 
1891-'92.  No  operations,  '92,  458. 

Projects. 

By  Col.  Houston,  1892,  for  protection  of  Davids  Island  by  construction  of  a  sea 
wall  1,100  feet  in  length  cm  the  west  side,  ami  one  500  feet  in  length  on  the 
north  side,  at  an  estimated  cost  of  $44,000,  '92,  460, 461. 

Surveys. 

Survey  of  Davids  Island,  New  York  Harbor,  for  sea  wall  on  the  west  side  and  at 
other  points.    Made^  1891,  under  direction  of  Col.  Houston,  '91,  523 ;  '92,  459. 
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NIAOARA  FAliliSy  IV.  Y.—Examixation  of  waterway  abound. 

Enirineers. 

Chikk  of  Enginsbrs. 

Report,  '89,  337. 
Engineer  in  Charge. 
Capt.  C.  F.  Palfrey,  1888-'89.     Report,  '89,  2434. 
Plans. 
By  Capt.  Palfrey,  1889,  for  a  waterway  aroand  Niagara  Falls  of  capacity  and 
facilities  snfiicicut  to  float  merchnnt  ahip8  and  ships  of  war  of  modern  build 
drawing  20  feet  of  water,  tlie  waterway  to  comnieuce  in  a  navigable  part  of 
Niagara  River,  at  or  near  Tonawanda,  and  to  end  in  the  navigable  waters  of 
said  river  l>elow  the  falls.    The  estimated  cost  of  Route  No.  4,  known  as  the 
Wilson  or  Twelve  Mile  Creek  line,  with  18  lifts,  would  be,  if  single  locks, 
$24,201,550;  if  double  locks,  ^29,347,iMX).    The  estimated  cost  of  Route  No.  5, 
known  as  the  Olcott  or  Eighteen  Mile  Creek  route,  with  18  lifts,  would  be 
$23,617,900,  '89,  338,  2436. 
Surveys. 
Examination  ordered  by  act  of  August  11, 1888.    Made,  1889,  under  direction  of 
Capt.  Palfrey,  '89,  2434. 


NIAGARA   RIVER,   IV.    Y.,  from   Tonawanda   to   Port  Day.— 

Survey  of. 

A  pproprintions. 

1892 $20,000 

Eni^iucers. 

CuiKF  OF  Engineers. 

Report,  '92,  3.57. 
Engineer  in  Charge. 

Maj.  Amos  Stickney,  1891.     Report,  '92,  2539,  2541. 
Assistant. 
E.  Siegesmund.     Report,  '92,  2545. 
Physical  Cliaraeterif^tic^s. 

Description  of  the  locality,  '92,  2542. 
Plans. 
By  Maj.  Stickney,  1891,  for  formation  of  a  channel  300  feet  wide  from  Tonawanda 
down  to  Connors  Island,  2(K)  foet  wide  from  Connors  Island  to  Grass  Island, 
and  increasing  from  200  to  400  iV^et  wi<lth  from  (trass  Island  to  Port  Day;  also 
for  the  construction  of  an  embankment  from  rock  excavated  from  the  channel, 
extending  from  Connors  island  to  Port  Day  so  as  to  inclose  the  lower  end  of 
the  channel;  estimate<l  cost,  $257,829,  '92,  2544. 
Surveys. 
Ordered  by  act  of  September  19,  1890.    Made,  1891,  under  direction  of  Maj.  Stick- 
ney, '92,  2541. 


nrOlVIIIVl   CREEK,    VA.— IMPROVRMENT  09. 

(Continued  from  Vol.  II,  p.  360.) 


Appropriations. 

1873-'}S2 $32,.500 

1888 5,  000, '88,  817. 

1890.'. 5,000, '90,  Um, 

1892 10, 000, '92,  iai8. 

Total 52.500 

List  of  appropriations,  '88,  817. 
Commerce. 

Industries  aflfocted  by  improvement,  '88,  817. 
Ccni  tracts. 


1888.  C.  W.  Ridley,  for  dredging,  at  25  cents  per  cubic  yard,  '89,  1003. 
1891.  F.  L.  Somers,  for  dredging,  at  26 J  cents  per  cubic  yard,  'I 


'91,  1260. 
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BfaillINT  CREEK,  VA.—Continned. 
Enfflneers. 

ClIIKF   OF   EnGINEKRS. 

Report8/88,  109;  '89,  126;  '90, 113;  '91,  140;  '92,  141. 
Enginrkrs  in  Charor. 
S.  T.  Abert,  U.  8.  agent,  1874-92.     Roporta,  '88,  816;  '89,  1003;  '90,  1063;  '91, 

1259. 
MaJ.  C.  E.  L.  B.  Davis,  1892-'—.    Report,  '92.  1047. 
Op«ratians« 

18«7-'88.  ^o  operations  for  lack  of  funds,  '88,  817. 

1888-'89.  12,738  cubic  yards  material  dredged,  '89,  1003. 

1889-90.  No  operations  for  lack  of  funds,  '90,  1063. 

1890-^91.  10,927  cubic  yards  material  dredged;  406  cubic  yards  riprap  nsed  in  dike 

construction,  '91, 1260,  1261. 
1891-'92.  No  operations,  '92, 1048. 

Projects. 

The  original  project,  lulopted  in  1873,  provided  for  dredging  a  rhannel  throngh  the 
bar  100  fe(;t  wide  and  9  feet  <ieep  at  low  tide,  at  an  ostimated  cost  of  $20,000, 
'73,  7.^>,  774. 

The  project  was  amended  in  1879  by  increasing  the  width  to  150  feet,  '79,  606. 

In  1885  the  project  wiis  again  modified  so  as  to  provide  for  a  channel  200  feet 
wide  and  9  feet  deep,  and  also  for  dredging  a  training  channel  and  the  con- 
struction of  training  dikes;  total  estimated  cost  of  ium'udoil  ]>roiect,  $62,500. 

In  1888,  owing  to  deterioration  during  the  suspension  of  work  from  1883  to  1889, 
this  estimate  was  increased  to  $72,500,  '91,  1260;  '92,  1047. 
Surveys. 

Maps. 
'89,  1004. 


1VORFOI.K    HARBOR,   TA.,    anil    the    approaches    thereto.— 

Im pro vem knt  of. 

(Continued  from  Vol.  II,  p.  361.) 

Appropriations. 

iwTc  »«7  Ularbor $^135,000 

l»7b-  »7  J  Approach 187, 500 

'^ \ SS^h :::::::;:::::  f^,Z\ '««• '««' "^- 

1890.  Harbor 150, 000, '90,  1022. 

1892.  Harbor 150, 000,  '92,  1086. 

Total 982,500 

List  of  appropriations,  '92,  1086. 
Contracts. 

1888.  Morris  &  Cnmings,  for  dredging,  at  13  cents  per  cnbic  yard,  '89,  946.    P.  S. 
Koss,  for  dredging,  at  12^  cents  per  cnbic  yard,  '89,  949. 

1891.  National  Dredging  Company,  for  dredging,  at  10.7  cents  per  cubic  yard,  '91, 
1292. 

Engrineers. 

CuiKF  OK  Engineers. 

Reports,  '88, 98, 99;  '89, 115, 116, 366;  '90, 104, 105, 833;  '91, 146, 147;  '92, 147, 149. 
BoAKP  OF  Engineers. 
Convened  at  Baltimore,  March  26, 1889,  by  S.  O.  No.  13,  to  establish  harbor  lines 
in  Norfolk  and  Portsmouth  harbors.    Reports,  '89,  979 ;  '90, 1030.     (Col.  Craig- 
hill,  Lieut.  Col.  Hains,  and  Lieut.  Fiebeger.) 
Engineers  in  Charge. 
Col.  W.  P.  Craighill,  1888-^89.     Report,  '88,  766,  767. 
Capt.  G.  J.  Fiebeger,  1889-'—.    Reports,  '89,  946,  949;  '90,  1021,  1023:  '91, 1291, 

1295, 1296.      ' 
Lieut.  E.  Burr,  1892-'—.    Report,  '92,  1085,  1089. 
Operations. 
1887-'88.  No  operations,  '88,  766, 767. 
1888-'89.  360,957  cubic  yards  material  dredged  in  harbor,  and  796,955  cubic  yards 

material  dredged  from  approach,  '89,  946,  949. 
1889-'90.  20,000  cubic  yards  material  dredged  from  approach,  '90,  1023. 
189(>-'91.  273,032  cubic  yards  material  dredged  from  the  bar  at  Sewells  Point,  '91, 

1292. 
1891-'92.*  991,704  cubic  yards  material  dredged,  '92,  1086. 
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NORFOLK  HARBOR,  TAm  and   the   approaches  thereto — 

Coutinaed. 

Projects. 

By  United  8tates  Advisory  Board,  1878,  for  excavation  of  a  channel  25  feet  deep 
at  mean  low  water  and  500  feet  wide  from  the  deep  water  of  Hampton  Roads 
to  Norfolk  Harbor,  and  to  the  Gosport  Navy- Yard  above  on  the  Southern 
Branch  of  the  filizabeth  River;  also  for  improvement  of  the  harbor  proper  by 
dredging  at  mouth  of  Kasteru  Branch,  and  by  dredging  oft*  the  fore  slopes 
of  Portemouth  and  Berkeley  flats ;  estimated  cost,  $378.000, '78,  73,518;  *79, 
673;  '80,  815. 

From  1876  to  1884,  inclusive,  $225,000  was  appropriated  for  tnis  work. 

The  revised  project  of  1885  provided  for  a  channel  25  feet  deep  at  low  water  and 
500  feet  wide  by  dredging  from  deep  water  at  Hampton  Koa<lH  to  Norfolk  and 
the  navy-yard  on  the  Southern  Brunch ;  also  a  channel  on  the  Eastern  Branch 
22  feet  <leep  and  300  feet  wide  at  the  Norfolk  and  Western  Railroad  Bridjjje, 
increasing  to  700  feet  at  its  month  ;  a  bulkhead  3,000  feet  in  length,  bounding 
Berkeley  Flats,  to  be  built  to  receive  the  dredged  material  and  maintain  the 
dredged'  channel ;  estimated  cost,  $507,744,  '85, 155, 1016.  Increased  in  1889  by 
$50,000,  '89,  116. 

By  Capt.  Ilinman,  1885,  for  improvement  of  approach  to  Norfolk  Harbor  and 
United  States  navy-yard,  by  advancing  port  wardens'  line  from  Point  Norfolk 
to  Lamberts  Point,  to  12-foot  curve  by  constructing  4.000  linear  feet  of  diking, 
and  dredging  channel  to  25  feet  mean  low  water;  estimated  cost,  $255,600,  '85, 
1026. 

The  Board  of  Kngineers  of  1887  considered  that  the  Pinners  Point  Dike  should 
not  be  built  until  the  port  wardens*  line  from  Lamberts  Point  becomes  an 
actuality,  '87,  974. 

In  1890  Lieut.  Fiebeger  reported  that  a  channel  of  the  desired  width  and  depth 
having  been  secured  through  the  Norfolk  approach,  the  construction  of  the 
dike  was  unnecessarv  and  no  further  appropriations  were  needed  for  this  part 
of  the  harbor,  '90,  1023. 
Surveys. 

Maps. 
•89,  946;  '91,  1297. 


NORFOL.K    TO    AT^BElVfARLE    SOUiVD,    TA.   AND  N.    €•— (See 

CuKRiTUCK  Sound  and  North  River  Bar,  N.  C.) 


NORTH  EAST  RIVER,  ]fID.— Improvement  op. 

(Continued  from  Vol.  II,  p.  363.) 

Appropriations. 

1872-'87 $15,500 

1890 2,500, '91,  1183. 

1892 2, 640, '92,  967. 

Total 20,640 

tf^ontFs.tf*i^ 

1891.  C.  T.  Caler,  for  dredging,  at  13J  cents  per  cubic  yard,  '91,  1183. 
EnKiii<MM's. 
Chief  of  Engineers. 

Reports.  '89,  112;  '90,  102;  '91,  124;  '92,  124. 
Engineer  in  Charge. 

W.  F.  Smith,  U.  S.  agent,  1888-'—.    Reports,  '90,  951;  *91,  1182;  '92,  967. 
Assistant. 
A.  Stierle.    Report,  '90,  951. 
Operations. 
189()-'9i.  16,000  cubic  vards  material  dredged,  '91,  1183. 
1891-92.  No  operations,  '92,  fK)7. 
Pliysical  Characteristics. 
Description  of  the  locality,  '90,  952, 
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NORTH   EAST  R1V£R,  ]9ID.— Con  tinned. 

Projects. 

By  VV.  F.  Smith,  1889,  for  excavation  of  a  channel  75  feet  wide  and  6  feet  deep  at 
mean  low  water  across  the  bar  at  the  mouth  of  Stony  Run ;  thence  to  the  head 
of  navigation  a  channel  60  feet  wide  and  6  feet  deep;  estimated  cost, $5,140, 
'90,  953. 
Surveys. 

Ordered  by  act  of  August  11,  1888.    Made,  1889,  under  direction  of  Mr.  W.  F.  Smith, 
'90,  953. 


NORTH  EAST  RIVER,  €AP£   FBAR,  N.  C— Survey  of. 

Appropriations. 

1890 !i?5, 000, '91,  1385. 

1892 5,000, '92,  1153. 

Total 10,000 

£nfriiieor.«. 

ClIIKK  (»F   KX(JIXKKR8. 

Reports, '89,  149;  '90,  133j  '91,  164;  '92,  164.    • 

ENtilNKRRS   IN   CllARGK. 

Cupt.  VV.  H.  Hixby,  188S-'92.     Reports,  '90,  1181;  '91,  1383. 
Maj.  W.  S.  Stanton,  1892-*—.     Kcport,  '92,  1152. 

ASHISTANT. 

C.  Hniiiphroys.     Report,  '91,  1385. 
Operations.' 
1890-91.  528  snflf;»  and  stumps  and  90  cords  of  small  snags  remoTed  from  the 
cbanue],  and  216  trees  and  145  cords  of  brush  cleared  from  the  bauks,  '91, 1386. 
1891-92.  'X^  snaffs  and  1  steamboat  wreck  removed  from  the  channel, '92,  1153. 
Piiysicai  C^iiaractt^ristics. 

Description  of  the  locality,  '90,  1182. 
Projetrts. 
By  Capt.  Bixby,  1889,  for  improvement  from  Wilmington  up  to  Eornegays  Bridge 
bv  removal  of  snags,  logs,  and  similar  obstructions;   estimated  cost,  $30,000, 
'91,  1384. 
Surveys. 
Ordered  by  act  of  August  11,  1888.    Made,  1888,  under  direction  of  Capt.  Bixby, 

'90,  1181. 
Maps. 
'92,  Atlas,  32,  33,  34,  35,  36. 


NORTH    RIVER9  mASS.,  from  Beverly  Bridge    Co   Che   UTortii 

Street  Bridg^e. — Exaaunation  of. 

Eiigrtneers. 

ClIlKK  OF   ENGINKKRS. 

Report,  '91,  46. 
Enginkkr  in  Charge. 
Lieut.  Col.  S.  M.  Mausfiold,  1890.     Report,  •91,  669, 670. 
Physical  Characteristics. 

Description  of  the  locality,  '91,  669, 670. 
Plans. 
In  1890  Lieut.  Col.  Mansfield  did  not  consider  the  river  worthy  of  improvement, 
•91,  669, 671. 
Surveys. 
Examination  made,  1890,  under  direction  of  Lieut.  Col.  Mansfield,  '91,  669, 670. 


NORTH  RITER,  ITASH.— Survbt  07. 

Eni^ineers. 

Chikf  of  Engineers. 

Report,  '91,  409. 
Engineer  in  Charge. 

Capt.  T.  W.  Symons,  1890.    Report,  '91,  3263, 3264. 
Assistant. 

A.  J .  McMillan.    Report,  '91,  3266. 


312  INDEX   OF 

NORTH  iUT£R,  irA8«.--Coiithiiiad. 

Pin  lis. 

In  1891  Capt.  Symons  did  not  consider  the  locality  worthy  of  impTorement,  '91, 
3265. 
Hmrvey«. 
Ordered  by  act  of  September  19, 1890.    Made,  1891,  under  direction  of  Capt.  Symona, 

•91,  3265. 
Maps. 
'91,  3265. 


NORTtl  FORKfiB  I>EER  RIVER,  TEBfiV.— (See  Deer  Rivbr,  North 

AND  iSouTH  Forks  of.) 


NORTH  LANDIIVO  RIVER,  VA.  AND  IV.  €.— Improvemknt  of. 

(Continued  from  Vol.  II,  p.  363.) 

Appropriations. 

1879-'82 $55,500 

Ensrineers. 

Chief  of  Engineers. 

Reports,  '90,  107 ;   91,  151 ;  '92,  153. 
Engineers  in  Charge. 

Col.  W.  P.  Craighill,  188^'90.     Report,  '88,  770. 
Lieut.  G.  J.  Fiebeger,  1890-'92.     Reports.  '90,  1027;  '91,  13a4. 
Lieut.  E.  Burr,  1892-'—.    Report,  '92,  1096. 
Operations. 
1887-'88.  No  operations,  '88,  770. 

1889-90.  732  logs  and  stumps  cleared  from  the  river  by  hired  labor,  '90,  1027. 
1890-'92.  No  operations,  '91,  1304,  '92,  1096. 
Projects. 
By  Capt.  Phillips,  1879,  for  the  formation  of  a  channel  80  feet  wide  at,  and  9  feet 
deep  above,  ordinary  stage  of  ^ater  for  its  entire  Jength  of  17  miles  by 
straightening  upper  river  at  abrupt  bends  by  dredging  and  by  removal  of 
stumps,  snags,  and  similar  obstructions;   estimate<r  cost,  $88,000,  '79,  691, 
'80,  824.    Not  considered  susceptible  of  permanent  improvement,  '86,  153. 


NORTH  PALiOlTSE  RIVER,  H^ASH.— Examination  ov. 

Enfirineers. 

Chief  of  Engineers. 

Report,  '89,  364. 
Engineer  in  Charge. 
Maj.  W.  A.  Jones,  1888.    Report,  '89,  2592. 
Plans. 

In  1888  Maj.  Jones  did  not  consider  the  river  worthy  of  improvement,  '89,  2592. 
Survey^s. 
Examination  ordered  by  act  of  August  11, 1888.    Made,  1888,  under  direction  of  M^j . 
Jones,  '89,  2592. 


NORTH  RIVER,  N.  Y.— (See  Hudson  Rivkr.) 


NORTHIVEST  RIVER,'  N.  C— Examination  of. 

EniTineers. 

Chief  of  Engineers. 

Report,  '91,  153. 
Engineer  in  Charge. 

Capt.  G.  J.  Fiebeger,  1891.    Report,  '91, 1321. 
Assistant. 

J.  P.  White.    Report,  '91,  1323. 
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NORXHITEST  UITCR,  N.  €.— Continued. 

Pliyslcal  Characterifttics. 

Description  of  the  locality,  '91,  1323. 
Plan  s. 
In  1891  Capt.  Fiebef^er  did  not  consider  the  locality  worthy,  of  improvement,  '91, 
1322. 
ftarveys. 
Examination  ordered  by  act  of  September  19, 1890.    Made,  1891,  under  direction  of 

Capt.  Fiebeger,  '91,  1321. 
Maps. 
•91, 1322. 


UrORWAliK  HARBOR,  CO NflV.— Improvement  ov. 

(Continued  from  Vol.  II,  p.  365.) 

Appropriations. 

1829-'87 $76,080 

1888 *28,000,  '88,  5W. 

1890 4, 000, '90,  645. 

Total 108,080 

List  of  appropriations,  '88,  564. 
Contracts. 

1889.  A.  J.  Beardsley  &  Son,  for  dredging,  at  11  cents  and  15  cents  per  cubic  yard, 

'89,  708. 
1891.  6.  B.  Heardsley,  for  dredging,  at  14.6  cents  per  cubic  yard,  '91,  787. 
Eni^lnecrs. 

CUUCF   OF   ENG1NEER8. 

Reports,  '88,  51;  '89,  64;  '90,  57;  '91,  71;  '92,  75. 
Engineer  in  Charge. 
Col.  D.  C.  Houston,  1886-'—.    Reports,  '88,  562;  '89,  705;  '90,  643;  '91,  786;  '92, 
692. 
Operations. 
1887-^88.  No  operations,  '88,  563. 

1888-'89.  122,332  cubic  yards  material  dredged  from  the  channel,  '89,  706. 
1889-'90.  95,591  cubic  yanls  material  dredged,  '90,  644. 
1890-'91.  No  operations,  '91,  787. 
1891-'92.  28,000  cubic  yards  material  dredged,  '92, 693. 
Physical  Characteristics. 

Description  of  the  harbor,  '88,  562. 
Projects. 
The  project  of  1872  proposed  the  formation  of  a  channel,  by  dredging,  100  feet  wide 
and  6  feet  deep  from  the  month  of  the  river  to  the  Stone  Bridge  in  Nor  walk, 
at  an  estimated  cost  of  $34,000,  '72.  902. 
In  1881  the  project  was  modilied  to  admit  of  a  depth  of  8  feet  below  South  Nor- 
walk,  '81,  609.    From  1872  to  1886,  inclusive,  $76,0«)0  was  appropriated,  when, 
in  1886,  it  was  estimated  that  $7,000  would  be  required  to  complete  project, 
'86,  650. 
By  Col.  Houston,  1888,  for  dredging  the  lower  channel  up  to  Wilsons  Point  to  15 
feet  depth  and  300  feet  width;  estimated  cost,  $52,900,  '89,  64,707.    In  con- 
sequenee  of  the  large  amount  of  dredging  done  by  private  and  corporate 
enterprise  the  cost  of  this  project  was  reduced  to  an  estimate  of  $4,000  for 
completion  in  1889,  '89,  707. 
Surveys. 
Maps. 
'89,  708. 


NOTTOW^AY  RITER,  VA.— Improvement  of. 

(Continued  from  Vol.  II,  p.  365.) 

Appropriations. 

1880-'81 $7,000 

Enp^lnecrs. 

Chief  of  Engineers. 
Reports, '88,  103;  '91,  153. 


*Part  of  an  appropriation  of  $28,0U0,  of  wbicli  $25,000  was  required  to  be  expended  at  Wilsons 
Point,  '92,  fiM. 
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mOTTOlTAY  RITER,  VA.— Continued. 
Enffineers— Coutimied. 

EN<fINKEKS  IN   ClIAiHJK. 

Col.  W.  p.  Craiirhill,  1888-91.    Report,  'GO,  773. 
Capt.  G.  J.  Fiobefrer,  1891-'—.     Keport,  '91,  1315. 
Capt. C. B. Phillips,  1891-'—.    Ktport,  '91,  1318. 
Assistant 
W.  G.  Williamson.    Report,  '91,  1319. 

Operations. 

1887-'88.  No  operations  since  1882,  '88,  773. 

Plans. 

By  Capt.  Fiebeger,  1890,  for  improvement  of  the  river  between  Courtland  and  its 
mouth  by  removal  of  ol>8truc'tion8  and  dred<ij;ing,  jjivinj;  a  channel  from  7  to 

8  feet  deep  for  a  distance  of  15  miles  from  its  month,  and  above  that  point  a 
channel  2  to  3  feet  deep  at  its  lowest  stage  for  a  distance  of  50  miles  from  its 
mouth;  estimated  cost,  $9,000, '91,  131(i. 

Projects. 

By  Capt.  Phillips,  1878,  for  the  formation  of  a  channel  not  less  than  60  feet  wide  and 

9  feet  deep  from  the  month  to  railroad  bridge,  and  thence  to  Peters  Bridge,  50 
milc^H  above  the  motith,  2  feet  deep  by  the  removal  of  logs,  snags,  and  sunken 
vessels;  estimated  coat,  $9, (MX), '79,  720,722;  '80,  823. 

In  1887  Capt.  Hinman  considered  that  there  was  no  demand  for  the  completion  of 
the  project,  '87,  988. 

Surveys. 

Kxami nation  from  the  mouth  to  Courtland  ordered  by  act  of  September  19,1890. 
Made,  1890,  under  direction  of  Capt.  Fiebeger,  '91,  1316. 


NOXUBEE   RIVER,  ]?IISS.— Improvement  of, 

(Continued  from  Vol.  II,  p.  366.) 

A  ppropriatlons. 

1880-'«7 r {J45,000 

1888 5,0(K1,'88,  1210. 

18JH) 3,000, '90,  170.5. 

1892 3, 000, '92,  1453. 

Total 56,000 

List  of  apj)ropriations,  '88,  1209. 

Commerce. 

Kedu<-tion  in  freight  charges  estimated  to  follow  improvement  of  the  river,  *88, 
1210. 

Enifineers. 

Chief  ok  Engineers. 

Reports, '88,  1(53;  '89,  190;  '90,  171;  '91,217;  '92,  210. 
Engineer  in  Ciiakgr. 
Maj.A.N.Damrell,  1879-'— .    Reports, '88,  1208;  '89,  1441;  '90.  1704;  '91,  1787; 
'92,  1452. 
Operations. 
1887-'88.  4,108  logs,  trees,  and  stumps  removed  from  the  channel,  and  4,300  trees  cut 

from  the  banks,  clearing  35  miles  of  river,  '88,  1209. 
1888-'89.  4,280  snags  a n<l  logs  removed  from  the  channel ;  1,174  trees  and  logs  cleared 

from  the  banks,  '89,  1442. 
1889-'90.  2,019  snags  and  logs  removed  from  the  channel ;  456  trees  and  logs  removed 

from  the  banks,  '90,  1705. 
1890-'92.  No  operations;  project  completed, '91,  1788;  '92,  1452. 
Plans. 
In  1887  Maj.  DamrcU  did  not  consider  the  river  worthy  of  improvement  by  locks 
and  dams,  '87,  1343. 
Projects. 
By  Maj.  Damrell,  1880,  for  improvement  of  the  river  from  Macon  to  its  mouth,  a 
distance  of  69  miles,  by  removal  of  snags,  logs,  troes.  and  similar  obstructions 
to  navigation;  estimated  cost,  .•rr).'),2ir>,  '80,  1093;  '87,  1329,  l.'M3. 
Project  cou»]>leted  in  1890  at  a  cost  oC  ;K')3.0()0,  '90,  1705.    Estimated  annual  cost  of 
maintenance  of  improvement,  .i?3,000,  '91,  1787. 
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OAKLAND  HARBOR,  CAI^.— Improvement  of. 

(Continued  from  Vol.  II,  p.  367.) 

Appropriations. 

1874-'87 $934,600 

is8« :r)0,ooo,  '88,  2107. 

1890 250,000,  '90,2889. 

1892 150,000,  '92,  2619. 

Total 1,684,600 

List  of  appropriations.  '92,  2618. 
Commerce. 

Annual  commerce  passing  tlirongh  the  Jetties  from  1874  to  1891,  '92,  2619. 
Contraelfi. 

1888.  San  Francisco  Bridge  Com])any,  furnishing  stone,  at  $1.48  per  ton,  and  lay- 
ing np  stone  mtiMonry,  at  10  cents  per  B(|uare  foot,  '90,  2471. 

1888.  San  Francisco  Bridge  Company,  for  dre<lging  tidal  basin,  at  14.7  cents,  and 
tidal  canal,  at  19.7  cents  per  cubic  yard,  '90,  2471. 

1891.  Pacitic  Coast  Dredging  and  Koclaniation  (';>mpany,  for  dredging,  at  14i  cents 
per  cubic  yard,  '91,  2946.  A.  Boscbke,  for  dredging,  at  9J  cents  per  cubic 
yard,  '91,  2946.  (i.  Stone,  for  stouj*,  at  $l.r»2  per  ton,  and  dry  niiwonry,  at  11| 
cents  per  square  foot,  '91,  2JU6.  Kunsonic  &  Cushing,  for  concrete  bridge  pier 
construction,  at  .i<4.90  per  cubic  yard  for  concrete  and  $1.70  ]>er  cubic  yard  for 
excavation,  '91,  2946.  King  Iron  Bridge  and  Manufacturing  Company,  for 
steel  highway  drawbridge  c<mstruction,  at  $31,260, '91,  2i>l7.  San  Francisco 
liridge  Company,  for  dredging,  at  31|  cents  per  cubic  yard,  '92,  2620. 
fini^ineers. 

Chief  of  Exginekrs. 
Reports,  '88,  290;  '89,  344;  '90,  310;  '91,  388;  '92,  365. 

Enginkkrs  in  Chargf.. 
Col.  G.  H.  Mendell,  1875-'—.    Reports,  '88,  2105;  '90,  2886;  '91,  2943;  '92, 2617. 
Maj.  W.  H.  H.  Benyaurd,  1889.     Report,  '89,  24c;8. 
Operations. 

1887-'«8.  No  operations,  '88,  2106. 

1888-'89.  126,548  cubic  yards  material  dredged  from  tidal  basin ;  96,530  cnbic  yards 
excavated  from  tidal  canal;  116,748  cubic  yards  material  dredged  from  Jetty 
channel;  3,954  tons  stone  delivered  on  south* jetty;  15,489  square  feet  dry 
masonry  laid,  '89,  345, 2469. 

1889-'90.  495,387  cubic  yards  material  dredged  from  tidal  basin;  5,446  tons  stone 
placed  in  Jetties;  25,197  square  feet  dry  masonry  laid,  and  450,000  cubic  yards 
material  excavated  from  tidal  canal,  '90,  310, 2887. 

1890-'91.  250,820  cubic  yards  material  dredged  from  eastern  end  of  canal,  3,552 
tons  of  rubble  stone  delivered  upon  north  jetty,  and  30,101  square  feet  of 
masonry  laid,  '91,  2944. 

1891-*92.  9,815  tons  stone  delivered  upon  north  jetty,  and  31,528  square  feet  of 
masonry  laid ;  construction  of  concrete  bridge  piers  and  highway  bridge  com- 
pleted; 142,088  cubic  yards  material  dredged,  '92,  2618. 
Projects. 

By  Board  of  Engineers,  1874,  to  secnre  a  ship-channel  entrance  18  to  20  feet  deep 
at  low  water  by  the  construction  of  two  training  walls  extending  from  the 
shore  to  deep  water  in  San  Francisco  Bay,  the  formation  of  a  tidal  basin  at 
the  head  of  the  harbor,  and  the  connection  by  a  canal  of  the  Oakland  Esta- 
ary  with  that  of  San  Leandro  for  the  purpose  of  increasing  the  tidal  basin; 
estimated  cost,  $1,814,529,  '74,  ii,  382, 383. 

Subsequent  development  of  Oakland  commerce  necessitated  the  excavation  of  a 
channel  between  the  Jetties,  and  an  extension  of  the  deep-water  channel  along 
the  water  front  of  Oakland.  The  width  of  the  Oakland  Estuary  and  the  San 
Leandro  Canal  was  also  increased  from  300  to  400  feet,  '86, 1907, 1908.  In  1887 
Col.  Mendell  estimated  $1,590,074  as  the  amount  required  for  completion  of 
the  revised  project,  '87,  2422. 


OAK  ORCHARD  HARBOR,  N.  Y.— Improvement  of. 

(Continued  from  Vol.  II,  p.  368.) 

Appropriations. 

1836-'87 $194,000 

1888 6.000,  '88,  206^1. 

1890 5,000,  '90,  2848. 

Total 205,000 
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OAK  ORCHARD  HARBOR,  N.  T.— Continued. 

Contrncts. 

1888.  McCollura  &.  Lee,  for  dredging,  at  50  cents  per  cnbic  yard,  *89,  2406. 
1891.  Hingaton  &  WoocIh,  for  rock  excavation,  at  $1.40  per  cubic  yard,  and  sand, 
clay,  and  gravel,  at  34  cents  per  cubic  yard,  '91,  2897. 

Engineers* 

Chief  of  Engineers. 

Reports.  '88,  281;  '89,  333;  '90,  301;  '91,  377;  '92,  356. 
Engineers  in  Charge. 
Capt.  F.  A.  Malian,  1886-'90.     Reports,  '88,  2062;  '89,  2403. 
Maj.  A.  Sticknev,  1890-^92.     Reports,  '90,  2H47;  '91,  2896. 
Maj.  E.  H.  Ruffner,  1892-'—.     Report,  '92,  2537. 
Operations. 

1887-'88.  East  pier  rebuilt  by  hired  labor,  '88,  2063. 

1888-89.  91  linear  feet  of  timber  and  stone  shore  protection  built,  '89,  2405. 

1889-^90.  10,280  cubic  yards  of  material  dredged  from  channel,  and  slight  repairs 

made  to  east  ]»ier,  90,  2847. 
1890-^91.  No  operations,  '91,  2896. 

1891-'92.  3,.388  cubic  yards  of  material  dredged,  '92,  2538. 
Physical  Ciisiracteristics. 

Description  of  the  locality,  '88,  2063. 
Projects. 
From  1836  to  1880,  inclusive,  $173,.^>00  was  appropriated  and  applied  to  the  exten- 
sion of  two  piers,  dredging  in  the  channel  between  the  piers,  and  in  repairs, 
'74,  1,343;  '76,  ii,579;  '80,  2206. 
In  1881  Lieut.  Col.  McKarland  proposed  the  further  extension  of  both  lines  of  pier 
500  feet,  or  to  the  12-foot  curve  in  Lake  Ontario,  deepening  the  ehuiinel  between 
the  piers  to  12  feet  by  dre<lging;  estimated  cost,  $100,000,  '81,  2435. 


OBETliS  RIVER.— From  the  point  where  improvements  have  herbto- 

KOIJE   BEEN   MADE  TO   THE   MOUTH    OE   THE    \VE8T   FoRK,  TkNN. 

(Continued  from  Vol.  II,  p.  368.) 

Ensrineers. 

Chief  of  Engineers. 

Report,  '88,  213. 
Engineer  in  Charge. 

Lieut.  Col.  J.  W.  Barlow,  1886-'—.     Report,  '88,  1636, 
Assistants. 
W.  C.  Crozer.    Report,  '88,  1637. 
Physical  Ciiaracf eristics. 

Description  of  the  locality,  '88,  1636. 
Plans. 
By  Lieut.  Col.  Barlow,  1887,  for  clearing  15  miles  of  river  by  dredging,  removal  of 
overhanging  trees,  rock,  and  snags,  and  riprap  dam  construction ;  estimated 
cost,  $4,352,  '88,  1638. 

Snrveys. 

Ordered  by  act  of  August  5, 1886.    Made,  1887,  under  direction  of  Lieut.  Col.  Bar- 
low, '88, 1636. 


OBIOi¥  RIVER,  TEN IV.— Survey  o7. 

(Continued  from  Vol.  II,  p.  369.) 
Appropriations. 

1892 $7,500 

Commerce. 

Commercial  interests  of  the  locality,  '91,  2294. 
Engrineers. 

Chief  of  Engineers. 

Report,  '91,  285. 
Engineer  in  Charge. 

Lieut.  Col.  J.  W.  Barlow,  1890.     Report,  '91, 2292, 2296. 
Assistant 

B.  B.  Smith.    Report,  '91,  2293, 2297. 
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OBION'  RITBA,  TSNlir.— Continued. 

Phsrsical  Characteristics. 

Description  of  the  locality..  '91,  2296. 
Plans. 

By  Lient.  Col.  Barlow,  1891,  for  improvement  of  the  rivor  from  its  mouth  to  the 
crossing  of  the  Louisville  and  Memphis  Railroad  in  Obion  County  by  sua^ji^inji: 
and  wing-dam  construction,  giying  a  chaunol  of  not  less  than  3  feet  depth  at 
the  lowest  stages ;  estimated  cost,  $50,000,  '91,  2297. 
Surveys. 

Survey  ordered  by  act  of  September  19, 1890.    Made,  1891,  under  direction  of  Lieut. 
Col.  Barlow,  '91,  2297. 


OCCOHANfVOCK  BIV£R,  TA.— Examination  of. 

fingrineers. 

Chief  of  Engineers. 

Report,  '89,  112. 
Engineer  in  Charge. 

W.  F.  Smith,  U.  S.  agent,  1888.    Report,  '89,  913. 
Assistant.  « 

A.  Stierle.    Report,  '89,  914. 
Piiysical  Characteristics. 

Description  of  the  locality,  '89,  914. 
Plaus* 

In  1889  Col.  Craighill  did  not  consider  the  river  worthy  of  improvement,  '89,  913. 
Surveys. 
Examination  ordered  by  act  of  August  11, 1888.    Made,  1888,  under  direction  of 
W.  F.  Smith,  '89,  913. 


OCCO^UAIV  CREEK,  VA.—Improvkment  of. 

Appropriations. 

1873-'87 $25,000 

1890 10,000,  '91,  1255. 

1892 5,000,  '92,  1042. 

Total 40,000 

Contracts. 

1891.  I).  McConville,  for  dredging,  at  10|  cents  for  material  dredged  and  deposited, 
measured  in  place,  and  14^  ceiitn  for  material  measured  in  scows,  '91, 1255.    ' 

1892.  F.  L.  Somers,  for  dredging,  at  22  cents  per  cubic  yard,  '92, 1041. 
Enfc^ineers. 

Chikf  of  Enginkers. 

Reports, '89,  135;  '90,  121;  '91,  138;  '92,  139. 
Engineers  in  Char<;k. 

S.  T.  Abert,  U.  S.  agent,  1888-'91.     Report,  '90,  1089, 1091. 

Lient.  Col.  P.  C.  Hains,  1891-'92.    Report,  '91,  1253. 

Maj.  C.  E.  L.  B.  Davis,  1892-'—.    Report,  '92, 1039. 
Operations. 
1890-'9l.  36,640  cubic  yards  material  dredged,  '91,  1255. 
1891-92.  20.967  cubic  yards  material  dredged,  '92,  1041. 
Piiysicai  Ciiaracteristics. 
Description  of  tbe  locality,  '90,  1092. 

Plans. 

By  S.  T.  Abert,  1890,  for  the  excavation  of  an  S-foot  channel  through  Occoqnan  and 
Upper  and  Lower  Mud  bars  with  4,450  linear  feet  of  brush  and  pile  mattress 
dike  construction;  estimated  cost, $91,250, '90,  1095. 

Projects. 

By  Lieut.  Col.  Hains,  1890,  for  excavation  of  a  channel  100  feet  wide  and  6  feet  deep 
at  Lower  and  Upper  Mnd,  and  at  Sand  and  Occoquan  bars;  the  chsinnel  to  be 
maintained  at  the  two  latter  localities  by  sheet  pile  dike  construction;  esti- 
mated cost,  $45,000,  '91,  1254. 
Surveys. 

Ordered  by  act  of  August  11, 1888.  Made,  1889,  under  direction  of  Mr.  S.  T.  Abert, 
•90, 1091. 
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OCKIiAlTAEIA  RIV£K,  FI^A.— Impbovehemt  ov. 

Appropriations. 

l8iJ5-'9l $35,000 

1890 10,000,  '91,  1621. 

1892 1,000,  '92,  1367. 

Total 46,000 

Cominerce. 

Present  aud  prospective  commerce  of  the  riyer,  '91,  1626;  '92,  1368> 

Eniafineer.^. 

ClilEF  OF  Enginkers. 

Reports,  '89,  ll^b^O;  '91,  186;  '92,  183. 
Engineers  in  Charge. 

Capt.  W.  M.  Black,  1888-'92.     Reports,  '89,  1360;  '91,  1620. 

MaJ.  J.  C.  Mallery,  1892-'—.     Report,  '92,  1366. 

A  8S I  STAN  TS 

Lieut.  D.  b.  Gail  lard.     Report,  '89,  1361. 
J.  H.  Bacon.    Report,  '91,  1621. 
Operations. 
1891-'92.  3,880  snags  remoYod  from  the  channel,  and  706  trees  cleared  from  the 
banks,  '92,  1367. 
Physical  Characteristics. 
Description  or  locality,  '89,  1360. 
Table  of  distances,  '91,  1623. 
Plans. 
By  Capt.  Black,  1889,  for  a  3-foot  channel  from  the  month  to  Lake  Qriffin,  to  be 
secured  by  the  removal  of  snags.  logs,  and  overhanging  trees,  nud  cutting  off 
bends ;  estimated  cost,  $50,000,  '89,  1301. 

Projects. 

By  Capt.  Black,  1891,  for  clearing  the  channel  between  J^ake  Griffin  and  the  month 
bv  removal  of  snags,  overhanging  trees,  and  flouting  driit;  estimated  cost, 
$7,500,  '91,  1620. 

In  1892  Maj.  Mallery  recommended  the  extension  of  the  improvement  to  Leesburg 
at  the  upper  end  of  Lake  GrifKn,  at  an  estimated  cost  of  $15,000,  with  an  annual 
outlay  for  maintenance  of  entire  improvement  of  $1,000,  '92,  1367. 

Surveys.* 

Examination  ordered  by  act  of  August  11, 1888.    Made,  1889,  under  direction  of 

Capt.  Black,  '89.  1360. 
Survey  made  1891,  under  direction  of  Capt.  Black,  '91,  1621. 
Maps. 
•91,  1626. 


OCIVIUliGEE  RIVER,  OA.— Improvement  OF. 

(Continued  from  Vol.  II,  p.  370.) 
Appropriations. 

187(>-'87 $64,500                                                                                                                   i 

1888 15,000, '88,  1174. 

1890 30, 000, '91,  1547. 

1892 25, 000, '92,  1274. 

Total 134,500 

List  of  a])proxiriatious,  '88,  1173. 
Commerce. 
Reduction  in  freight  rates  consequent  upon  improvement,  *89, 1257. 
Commerce  of  the  river,  '90, 1396, 1479;  '92, 1273. 
fini^ineers. 
Chief  of  Engineers. 

Reports,  '88,  155;  '89,  162,  164;  '90,  145, 147;  '91,  182;  '92, 178. 
Engineers  in  Charge. 
Capt.  R.  L.  Hoxie,  188.5-'89.     Report,  '88,  1173. 

Lieut.  O.  M.  Carter,  1889-'—.    Reports,  '89,  1256;  '90.  1395,  1455;  '91, 1543;  '92, 
1271. 
Assistants 
F.  C.  Armstrong.     Reports,  '89,  1258;  '90, 1400;  '91, 1548;  '92, 1274. 
J.  L.  Van  Orum.     Report,  '90,  1462. 
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OCmVIiGEB  KITEB,  O A. -Continued. 

<^perations« 

1887-'88.  No  operations.  '88. 1174. 

1888-^89.  886  logs  and  snags  removed  from  the  river  ohaunel,  and  4,500  trees  and 
logs  cleared  from  the  banks,  '89, 1257. 

1889-^90.  1,950  snags  and  logs  removed  from  the  channel,  and  8,323  logs  and  trees 
cleared  from  the  banks,  '90, 1396. 

1890-'91.  186  snags  removed  from  the  channel,  and  9,409  trees  cleared  from  the 
banks;  dam  construction  and  repair  of  Tillmans  Bar,  '91, 1544. 

1891-92.  2,902  snngs  removed  from  the  channel,  and  6,756  trees  cleared  from  the 
banks,  '91,  1272. 
Physical  Cliaracteri  tics. 

Description  of  the  river,  '89, 1258, 1259;  '90, 1455. 
Private  and  Corporate  Worifc* 

$60,000  expended  by  State  of  Georgia  in  improvement  of  Ocmulgee  River,  '88, 1174 ; 
•89, 1257. 
Projects. 

For  description  of  prior  projects  and  improvements  see  '89,  1258. 

By  Capt.  King,  1877,  for  formation  of  a  channel  80  feet  wide  and  with  a  low-water 
depth  of  4  feet  from  Macon  to  the  month  by  removal  of  sand  and  gravel  bars, 
rock  reefs,  snagH,  trees,  and  similar  obstructions;  estimated  cost,  $56,240,  '87, 
9^    600*  '82  1276. 

The  estimated  cost  was  increased  in  1882,  1885,  and  1886  to  $112,480,  '82, 1859;  '85, 
1297;  '86,1160;  '87,1276. 

By  Lient.  Carter,  1890,  for  the  establishment  of  a  navigable  steamboat  channel  3 
feet  deep  at  ordinary  summer  low  water  from  Macon  to  the  river's  mouth ;  this 
to  be  obtained  by  (1)  removal  of  rock  shoals  and  sand  bars;  (2)  closing  incipi- 
ent cut'Ofl's  and  revetting  caving  banks,  (3)  removal  of  snags  and  logs  from 
the  channel  and  overhanging  trees  from  the  banks;  estimated  cost,  $210,000, 
•90,1395;  '91,1544. 
Surveys. 

Ordered  by  act  of  August  11,  1888.  Made,  1890,  under  direction  of  Lieut.  Carter, 
•90, 1458. 


Oconee:  river,  g4.— improvkmrnt  of. 

(Continued  from  Vol.  11,  p.  371.) 

Appropriations. 

1878-87 $32,500 

1888 12,500,  '88,  1172. 

181K) 25,(KK), '90,  1391. 

1892 25,000,  '92,  1268. 

Total 95,000 

List  of  a]>propriations,  '88,  1171. 
Commercre. 

Keduction  in  freight  rates  since  commencement  of  improvement,  '91,1539:  '92, 
1267. 
Eni^ineers. 
Chief  ok  ENrtiNKKRS. 

Reports, '88, 154;  '89,161,164;  '90,144,147;  '91,181;  '92,178. 
Enginkkks  in  Chargk. 

Capt.  a.  L.  lloxie,  1885-'89.     Report,  '88,  1170. 

Capt.  O.  M.  Carter,  1889-'—.    Reports,  '89,  1250;  '90, 1388, 1430, 1432;  '91,1536; 
'92, 1265. 
Assistants. 
F.  C.  Armstrong.    Reports,  '89, 1253;  '90, 1392;  '91, 1541;  '92, 1269. 
A.  S.  Cooper.     Report,  '90, 1436. 
Operations. 
1887-^88.  256  snags  and  105  cubic  yards  loose  rock  removed  from  the  channel,  and 

691  overhanging  trees  from  banks,  '88, 1 172. 
1888-'89.  920  logs,  snags,  and  stumps  removed  from  the  channel,  and  952  trees  cut 

from  the  banks,  '89,  1251. 
1889 -'IK).  948  snags,  358  stumps,  and  15,220  trees  removed  from  the  ohanuel  and 
banks,  '90. 1392. 
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Operations — Continued. 
1890-'91.  893  snags,  200  stnmps,  146  overhanging  trees,  and  42  logs  cleared  from 
the  channel;  600  cubic  yards  of  stone  quarried  and  plaoediu  closing  dam,  '91, 
1537, 1538. 
1891-'92.  571  snags  and  366  cords  of  drift  removed  from  the  channel,  and  16^910 
trees  and  logs  cleared  from  the  banks;  construction  of  brush  and  pile  dams  in 
'  progress,  '92,  1267. 

Physical  Ciiaracteristies. 

Description  of  the  river,  '89,  1253;  '90, 1480, 1432, 1437, 1444, 

Private  and  Corporate  IVork. 

Appropriations  for  improvement  of  the  river  made  by  State  of  Georgia  and  private 
companies,  '89, 1253, 1254. 

Projects* 

By  Maj.  King,  1878,  for  both  the  prevention  and  formation  of  cut-offs,  removal  of 
snags  ana  logs,  and'cutting  through  rock  reefs  where  necessary,  so  ae  to  seoare 
a  3-foot  low- water  navigation  firom  the  mouth  of  the  river  to  Milledgeville, 
'78,105,768. 

From  1878  to  1886,  inclusive,  $36,500  was  appropriated,  when  it  was  estimated  that 
$17,500  would  be  required  to  complete  the  project,  '86, 1162. 

By  Capt.  Carter,  1890,  for  the  establishment  of  a  navigable  steamboat  channel  3 
feet  deep  at  ordinary  summer  low  water  from  ^Uedgeville  to  the  river's 
mouth;  this  to  be  accomplished  by  (1)  removing  rafts,  rock  shoals,  and  sand 
bars;  (2)  enlarging  portions  of  the  river,  revetting  caving  banks,  aud  closing 
incipient  cut-ons ;  (3)  removing  snags  and  logs  from  the  channel,  and  overhang- 
ing trees  from  the  banks  of  the  stream ;  estimated  cost,  $171,000,  '90,  1389 ;  '91, 
1537. 

flinrveys. 

Ordered  by  act  of  August  11, 1888.  Made,  1890,  under  direction  of  Capt.  Carter, 
•90, 1432. 


OCONTO  HARBOR,  IVIS.— iMPROVEMEirr  or. 

(Continued  from  Vol.  II,  p.  372.) 

Appropriations. 

18?<l-'87 $48,000 

1888 20,000, '88,  1841. 

1892 3, 000, '92,  2178. 

Total 71,000 

List  of  appropriations,  '92,  2178. 

Enifineers. 

Chieb'  of  Engineers. 

Reports,  '88,  237;  '89,  286;  '90.  249;  '91,  319;  '92,  305. 
Engineers  in  Charge. 

Maj.  C.  E.  L.  B.  Daris,  1886-'92.    Reports,  '88,  1839;  '89,  2046,  2106:  '90,  2330: 
'91,  2531. 

Maj.  J.  B.  Gregory,  1892-'—.    Report,  '92,  2177. 

Operations. 

1887-'88.  1,200  feet  of  reenforcement  piling  on  channel  side  of  south  pier  built  by 

hired  labor,  '88,  1839. 
1888-'89.  650  linear  feet  of  channel  side  of  south  pier  reenforced  with  piling;  600 

linear  feet  of  opposite  side  of  pier  provided  with  riprap;  minor  repairs  to 

north  pier  by  hired  labor,  '89,  2046. 
1889-'90.  197,715  cubic  yards  ma<:erial  dredged;  repairs  to  dredging  plant;  repairs 

to  north  and  south  piers  by  hired  labor,  '90,  2331. 
1890-'91.  No  operations,  '91,  2531. 
1891-^92.  Repairs  to  north  pier,  '92,  2177. 

Plans. 

By  Maj.  Davis,  1888,  for  excavation  of  a  channel  16  feet  deep  and  75  feet  wide  from 
the  piers  up  to  Spies'  Mills,  a  distance  of  6,000  feet;  extension  of  the  south 
pier  1,100  feet,  and  reconstruction  and  extension  of  north  pier  1|900  feet;  esti- 
mated cost,  $181,000,  '89.  2107. 
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OCONTO  HABBOR,  W1S*-Cod tinned. 

Projects. 

By  Lieat.  Col.  Robert,  1881,  for  extension  of  slab  piers  to  10-foot  cnrre  by  oonstmo- 
tion  of  4,000  linear  feet  of  slab  pier  and  500  linear  feet  of  crib  pier;  dredging 
a  channel  from  the  entrance  to  Oconto,  having  a  width  of  100  feet  and  a  depth 
of  8  feet  with  10  feet  at  entrance;  estimated  cost,  $125,000,  '81, 2067.  Revised 
in  1883,  after  a  resnrvey  of  locality,  to  $160,000,  '83,  1646;  '87,  2007. 
Surveys. 

Examination  ordered  by  act  of  August  11,  1888.    Made,  1888,  under  direction  of 
Mf^j.  Davis,  '89,  2106. 

Maps. 

'ea,  1840. 


OCBACOKE  IIVJLET9  Hr.  €•— IMPEOYBMBITT  oy» 

Appropriations* 

1820-'»il $183,750 

1890 90, 000, '91,  1342. 

1892 15,000, '92.  1116. 

Total 238,750 

Commerce. 

Commercial  interests  of  the  locality,  '89,  1120;  '91, 1344. 
Contracts. 
1891.  Alabama  Dredging  and  Jetty  Company,  for  dredging,  at  17  cents  per  cubio 
yard,  '92.  1117. 
Eni^ineers. 
Chief  of  Enginekrs. 

Reports, '89,  148;  '91,  156;  '92,  157. 
Engineers  in  Charge. 
Capt.  W.  H.  Bixby,  1888-'92.    Reports,  '89. 1118 ;  '91, 1341. 
MaJ.  W.  S.  Stanton,  1892-'—.    Report,  '92,  1115. 

A.8SIflTAlfT 

Lient.  m!  M.  Patrick.    Report,  '91,  1342. 
Physical  Ciiaracteristics. 

Description  of  the  locality,  '89.  1119. 

Plans. 

By  Capt.  W.  H.  Bixby,  1889,  for  improvement  of  the  inlet  to  form  a  direct  ocean 
outlet  for  the  commerce  of  Albemarle  and  Pamlico  sounds  by  dredging  a  channel 
300  feet  wide  and  from  10  to  15  feet  deep  through  the  sonthem  bar  passage 
(called  Portsmouth  Straightway),  and  deepening  its  southern  iusiile  channel; 
also  to  dredge  an  inlet  to  a  harbor  of  refuge;  estimated  cost  of  dredging  for  a 
10-foot  depth,  $100,000;  for  a  15-foot  depth,  $280,000.  Also  for  construction  (if 
necessary)  of  training  and  protecting  dikes,  at  a  cost  of  $320,000;  total  esti- 
mated cost  for  dredging  and  diking,  $600,000,  '89,  1123, 1124 ;  '91,  1341. 

Surveys. 

Examination  ordered  by  act  of  August  11, 1888.    Made,  1889,  under  direction  of 

Capt.  Bixby,  '89,  1118. 
Survey  made,  1891,  nnder  direction  of  Capt.  Bixby,  '91, 1342. 
Maps. 
'91,  1344 ;  '92,  Atlas,  21. 


OODBMSBlTRCf  HARBOR,  N.  Y.— Improvement  of. 

(Continued  from  Vol.  II,  p.  373.) 

Appropriations. 

l852-'87 $145,005.56 

1888 15, 000. 00, '88,  2091. 

1890 42, 000. 00, '90,  2872. 

1892 40, 000. 00, '92,  2602. 

Total 242,005.56 

Enfriiicers. 

ClIlKF  OK  ENGINKRRS. 

Reports, '88,  285;  '39,  338;  '90,  305;  '91,  383;  '92,  362. 
Engineer  in  Charge. 
Maj.  M.  B.Adams,  1885-'—.     Reporto,  '88,  2089;  '89,  2440;  '90,  2871;  '91,  2923; 
'92,  2601. 

8648 21 
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OODENSBUBO  HARBOR,  N.  Y.— Continned. 

Operations. 

1878-^88.  Excavation  continned  in  channel  along  city  front,  '88,  2090. 
188S-'89.  No  o]ieratious,  '89,  2441. 
1889-'90.  Dredging  in  the  harbor  resumed,  '90,  2872. 
1890-'91.  Dredging  in  progress,  '91,  2924. 

189W92.  108,455  cubic  yards  of  material  dredged,  and  9,286  cubic  yards  of  hardpan 
removed,  '92,  2602. 

Projects. 

The  project  for  the  improvement  of  this  harbor  was  adopted  in  1867-'68,  and  pro- 
posed the  deepening,  by  dredging,  of  the  Oswegatchie  River  below  the  bridge, 
and  also  the  Saint  Lawrence  Kivor  along  the  city  front  to  a  <Icpth  of  12  feet, 
and  the  construction  of  2  dikes,  if  found  necessary,  to  direct  the  river  currents, 
'68,  257, 270. 

From  1851  to  1881,  inclusive,  $110,005.56  was  appropriated,  '82,  2461. 

In  1882  the  project  was  modified  so  ns  to  proviffe  for  a  depth  of  15  feet  in  the  Oswe- 
gatchie and  Saint  Lawrence  channels  and  16  feet  depth  on  the  outer  bar;  esti- 
mated cost)  $76,000,  '82, 2461 ;  '85,  2294.  Increased  in  1885  to  $108,000,  '85, 2295 ; 
'87,  2394. 

In  1890  Maj.  Adams  proposed  to  afford  16.5- feet  in  all  the  channels,  involving  the 
removal  of  362,000  cubic  yards  of  Imrdpan  and  solid  rock,  at  an  estimated  cost 
of  $168,950,  '90,  2872;  '92,  2602. 


oniO   RIVER,  except  the  Falls  aod  the  l.oulsville  and  Port- 
laud  Canal* — Improvement  of. 

(Continned  from  Vol.  II,  p.  374.) 

Appropriations* 

18S5-'87 $4,301,914.25 

i  Improvement  of  Ohio  River 380,000.00) 

1888  <  Ohio  River  below  Titteburg  to  defray  expenses  of  >  '88, 1666. 

/     Board  of  Engineers 10, 000. 00  > 

-  Qon                                                                                      )  300, 000. 00,  '90,  2179. 
^^^ )  *  250, 000. 00, '91,  2355. 

-  Qoo                                                                                      J  360, 000. 00,  '92,  1973. 
^^^ I  *  100, 000. 00, '92,  1984. 

Total 5,701,914.25 

List  of  appropriations,  '92,  1960. 

f^ommei*tf*e 
River  commerce  of  C'incinnati  for  1887-'88,  '88,  1668. 
River  commerce  of  Cincinnati  for  1888-'89,  '89,  1866. 

Commerce  passing  the  Falls  of  the  Ohio  f^om  1880  to  1888,  '88,  1670;  '90,  2183. 
Present  condition  of  Ohio  River  commerce,  '91,  2339. 
Coal  shipments  from  Pittsbur^jr  for  1890,  '91,  2345. 
River  commerce  of  Cincinnati  for  1890,  '91,  2346. 
Comparative  statememt  of  commerce  pa^ssing  the  Falls  of  the  Ohio  River  by  canal 

and  by  river  from  1882  to  1891,  '91,  2348;  '92,  1976. 
Commerce  of  the  Ohio  for  1890,  '91,  2348. 
Ohio  River  commerce  for  1892,  '92,  1973, 1977. 
Coal  shipments  from  Pittsburg  for  1891,  '92,  1974. 
River  commerce  of  Cincinnati  for  1891,  '92,  1975. 

Contracts* 

1888.  S.  D.  Davis,  for  hire  of  tow  boat,  at  $45  per  day,  '89,  18B2. 

1889.  Ella  Layman  Towboat  Company,  for  towboat  hire,  at  $33.80  per  day;  O. 
Reed,  for  dam  construction,  at  $6,761;  J.  T.  Hart,  for  dam  construction,  at 
$8,629;  J.  J.  Shipman,  for  dike  construction,  at  $14,978;  J.  J.  Shipman,  for 
dike  construction,  at  $16,868;  W.  Kirk,  for  dike  construction,  at  $12,595;  W. 
Kirk,  for  dike  construction,  at  $25,453;  Ohio  and  Mississippi  Railroad  Com- 
pany, for  earih  tilling,  at  20  cents  per  cubic  yard;  11.  S.  Hrown,  for  rock 
removal,  at  $1.10  per  ton:  J.  F.  King,  for  rock  removal,  at  $3.97  per  cnbic 
yard,  '89,  1862-1865.  B.  R.  Harsha  &  Co.,  for  paving  embankment,  at  $9.13 
per  square  foot;  J.  Shipman,  for  ice-pier  construction,  at  $3,798;  J.  W.  Scott 
&  Co.,  for  embankment  extension,  at  21  cents  per  cubic  yard,  '90,  2180. 


*For  constniotioii  of  movable  dam  in  Ohio  Kiver  near  the  mouth  of  Beaver  River,  Pa.,  '91,  S355; 
*92, 1984. 
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OHIO  RIVER,  except  the  Falls  and  ttie  Louisville  aod  Port- 
lend  Canal— Contioaed. 

Contracts — Continued. 

1891.  J.  C.  Qruliam,  fur  crib  snperstructnre  constrnction,  at  $6,572;  Rirhnrdson  & 
Monroe,  for  dam  construction,  at  $21^685;  .J.  J.  Shipman,  for  dike  constructiou, 
at  $19,850,  '91,  2341.  J.  J.  Shipman,  for  dike  coustruction;  at  $15,580;  Wm. 
Kirk,  for  crib  superstructure  construction,  at  $10,975;  Win.  Kirk,  for  dike 
construction,  at  $25,080 ;*V.  P.  Collins,  for  towboat  hire,  at  $13.44  per  day, 
'91,  2342.  Ohio  and. Mississippi  River  Company,  for  raising  roadbed,  at  $8,611 ; 
8.  W.  Codin  &  Son,  for  consl ruction  of  two  dump  scows,  at  $3,537  per  scow; 
J.  Johnson,  for  embankment  extension,  at  $7,310;  Ohio  and  Mississippi  Railroad 
Company,  for  delivery  of  earth  on  embankment,  at  $2,862.50,  '91,  2343.  J.  R. 
Ware,  for  ice-pier  construction,  at  $3,747;  J.  R.  Ware,  for  ice-pier  construction, 
at  $4,289;  J.  R.  Ware,  for  ice-pier  construction,  at  $4,526;  S.  D.  Davis,  for  hire 
of  steamboat,  at  $43  per  day,  '91,  2344.  J.  Short,  for  riprapping  levee,  at 
$1.50  per  cubic  yard,  '92,  1973. 
Enpflneers. 

Chief  op  Engineers. 
Reports,  '88,  213,  214;  '89,  ^48,  250,  1868;  '90,  224,  226;  '91,  288,  290;  '92,  275, 
277, 278. 

BoAKD  OF  Engineers. 
Convened  at  Pittsburg,  September  7, 1888,  by  S.  O.  No.  41,  to  examine  and  report 
upon  the  improvement  of  the  Ohio  River  below  Pittsburg  by  means  of  mov- 
able dams.    Report,  '88,  18^.    (Lieut.  Col.  Merrill  and  M^js.  Stickney  and 
Mackenzie.) 

Engineers  in  Charge. 
Lieut.  Col.  W.  E.  Merrill,  1870-'92.    Reports,  '88,  1645, 1656, 1670;  '89.  1851, 1873; 

'90,  2163, 2183, 2186 ;  '91,  2328, 2334, 2349, 2350, 2354. 
Maj.  A.  Stickney,  1892-'—.    Reports,  '92,  1960, 1978, 1980, 1983. 

Assistants. 
P.  Golay.    Report,  '88, 1644. 

W.  Martin.    Reports,  '88,  1673;  '89,  1876;  '90,  2188;  '91,  2352;  '92, 1981. 
E.  J.  Carpenter.    Reports,  '90,  2184;  '91,  2333;  '92,  1964. 
Capt.  W.  H.  Christian.    Report,  '92,  1979. 
Obstructions. 

List  of  bridges  over  the  Ohio  River,  '88,  1659. 

List  of  losses  by  collision  with  piers  of  Ohio  River  bridges  from  1862  to  1888,  '88, 
1660*  '89  2175 

Losses  by  collisiou'with  bridges  during  1891,  '91,  2337.    During  1892,  '92, 1971. 
Operations. 

1887-88.  Dam  at  Three  Brothers  Island  repaved;  276  linear  feet  substructure  and 
578  linear  feet  of  superstructure  built  at  Gravel  Chain  Dike;  11,472  tons  rock 
blasted  and  removed  at  Grand  Chain,  '88, 1644.  1,384  cubic  yards  rock  removed 
at  mouth  of  Licking  River;  64,500  cubic  yards  material  pla<sed  in  Great  Miami 
Embankment,  '£8,  1647.  147,808  cubic  yards  gravel,  shell,  loose  rock,  etc., 
removed  at  Davis  Island  Dam,  Wheeling  Creek  -Bar,  Three  Brothers  Island, 
and  Rowlands  Race;  also  12  rocks,  60  logs  and  snags,  and  3  wrecks,  '88,  1619. 
Snagging  operations;  1,225  snags.  127  rocks,  and  46  wrecks  removed,  '88, 1651. 
Third  dike  at  Fonr  Mile  Bar  completed,  '88, 1652.  Operation  and  care  of  Davis 
Island  Dam,  '88,  1670. 

1888-89.  Construction  of  drift  gap  begun  in  Davis  Island  Dam,  '89, 1852.  Repairs 
to  dike  at  trap  below  Pittsburg;  1,500  cubic  yards  riprap  placed  in  Marietta 
Island  Dam;  150  linear  feet  of  crib  dike  built  at  Eight  Mi-le  Island;  300  linear 
feet  of  dike  built  at  Bonanza  Bar;  200  linear  feet  of  dike  completed  at  Madi- 
son ;  construction  of  dike  nt  Cnscy  ville  begun,  '89, 1853.  Middle  dike  at  Grand 
Chain  extended  1,848  feet;  constructiou  of  ice  piers  at  Pomeroy,  Middleport, 
and  Galllpolis  begnn;  ice  pier  at  Ironton  completed, '89,  1854.  45,781  cubic 
yards  material  dredged;  15  rocks  and  8  wrecks  removed,  '89,  1857.  329  snags 
and  24  wrecks  removed  in  the  course  of  snagging  operations,  '89, 1869.  Opera- 
tion and  care  of  Davis  IsLaud  Dam,  '89,  1873. 

1889-*90.  Drift  gap  at  Davis  Island  Dam  completed;  500  linear  feet  of  timber  and 
stone  <lam  completed  between  Davis  and  Neville  islands ;  construction  of  dam 
at  Marietta  Island  continued,  '90, 2164.  1,846  linear  feet  of  dike  built  at  Eight 
Mile  Island;  construction  of  dike  at  Bonanza  Bar  continued;  dike  at  Madison 
completed  for  a  length  of  1,600  feet;  dike  at  Casey  ville  completed  for  a  length 
of  2,450  feet,  '90, 2165.  Operations  on  middle  dike  at  Grand  Chain  continued ; 
5,938  tons  rock  removed  from  bar  at  mouth  of  Licking  River,  '90,  2166.  Ice 
piers  completed  at  Pomoroy,  Middleport,  and  Gallipolis;  Shawneetown 
Embankment  completed,  '90, 2167.  121,460  cubic  yards  material  dredged  from 
the  river,  '90,  2171.    Operation  and  care  of  Davis  Island  Dam,  '90,  2186. 
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laad  Caaal— Oontiuued. 

Operations— Continued. 

1890-^91.  Ends  of  dam  between  Davis  and  Neville  islands  straightened  by  crib 
work ;  repairs  to  timber  and  filling  of  dike  at  the  Trap,  '91,  2328.  Dam  at 
Marietta  Island  completed;  7C0  linear  feet  of  abutment  completed  at  Blenner- 
basset  Island  Dam;  construction  of  dam  at  Eight  Mile  Island  completed ;  dike 
completed  at  Bonanza  Bar,  '91, '2329.  670  linear  feet  of  dike  completed  atCnl' 
lom;  400  linear  feet  of  piling  driven  in  construction  of  dike  at  lower  bar,  Ris- 
ing Sun;  2,250  linear  feet  of  Madison  Dike  substructure  completed;  950 linear 
feet  of  dike  comx)leted  at  Flint  Island;  dike  at  Caseyvi  lie  completed,  '91,2330. 
Two-thirds  of  tot<il  proposed  dike  at  middle  of  Grand  Chain  completed,  *91, 
2331.  Three  sections  of  ice  pier  at  Portsmouth  completed;  embankment 
strengthened  at  Shawneetown ;  450  cubic  yards  rock  removed  from  channel  of 
Big  Hocking  River,  '91, 2332.  10,772  cubic  yards  material  dredged  at  Marietta 
Island,  Harmar,  and  Blennerhasset  Island,  '91,  2334.  204  snags  and  17  wrecks 
removed  by  snag  boat,  '91,  2349.  Operation  and  care  of  Davis  Island  Dam, 
•91, 2350. 

1891-^92.  Repairs  to  dam  between  Davis  and  Neville  islands ;  repairs  to  dam  at 
Marietta  Island;  crest  of  dike  at  foot  of  Marietta  Island  raised;  reconstruc- 
tion of  dam  at  head  of  Blennerhasset  Island  completed;  dike  completed  at 
Eight  Mile;  dike  at  Culloms  completed;  dike  at  lower  bar,  Rising  Sun,  com- 
pleted, '92, 1961.  Dike  at  Madison  nearly  finished;  dike  at  Flint  Island  com- 
pleted; 2,235  cubic  yards  ruck  removed  froni  rock  bar  at  the  mouth  of  Licking 
Kiver,  '92,  1962.  Fourth  section  of  ice  pier  at  Portsmouth  completed,  and  ice 
pier  built  at  Ripley ;  19,640  cubic  yards  material  placed  in  (ireat  Miami  Embank- 
ment, '92, 1963.  Exposed  faces  of  levee  at  Shawneet-owu  riprapped  and  paved ; 
627  cubic  yards  stone  and  48  logs  removed  from  Big  Hocking  River ;  81,564  cubic* 
yards  gravel  and  sand,  23,232  cubic  yards  rock  and  stone,  6  wrecks,  and  171  piles 
removed  from  the  river  at  various  points, '92,  1964,1966.  473  snags  and  34 
wrecks  removed  by  snag  boat,  '92, 1979.  Operation  and  care  of  Davis  Island 
Dam,  '92, 1980. 
Physical  Characteristics. 

1888.  Gauge  records,  '88,  1653. 

Slope  of  the  Ohio  at  low  water,  '88,  1653. 

Gauge  readings  for  1891  and  1892  at  Davis  Island  Dam,  Cincinnati,  and  EvaDBvUle, 
•92, 1970. 
Projects. 

The  early  projects  for  the  improvement  of  the  Ohio  River  were  directed  toward 
obtaining  a  miuimum  low  water  of  2i  feet,  '66,  iii,  25,  iv,  244, 246, 259, 261, 271. 
As  the  commercial  requirements  of  the  river  increased  the  necessity  for  a 
greater  low- water  depth  became  apparent,  '73,  499. 

In  1874  M%j.  Merrill  proposed  the  radical  improvement  of  the  river  above  the  Falls 
so  as  to  secure  a  minimum  depth  of  6  feet  by  means  of  movable  dams,  '74,  i, 
64. 406, 410.  (8ee  also  Index  to  Reports  of  the  Chief  of  Engineers,  Vol.  I,  p. 
390.) 

The  general  method  of  itnprovement  has  been  to  remove  snags  and  rocka;  to  dose 
up  duplicate  channels  by  low  dams,  to  hold  up  and  guide  the  water  by  dikes 
where  tbe  river  bad  an  excessive  width,  and  to  remove,  by  dredging,  hard  bars 
and  projecting  points,  '84,  261. 

The  radical  improvement  of  the  river  so  as  to  secure  a  low- water  depth  of  6  feet 
was  commenced  in  1878  by  the  construction  of  the  Davis  Island  Dam,  '79, 143, 
1299,  which  was  opened  to  navigation  in  1885,  '86, 1528.  The  cost  of  this  work 
was  about  $910,000,  '86,  271. 

The  total  amount  appropriated  from  1827  to  1886,  inclusive,  was  $4,443,479.25,  includ- 
ing $75,000  from  the  appropriations  of  1880  and  1881  for  improving  Indiana 
Chnt«. 

In  1888  Lieut.  Col.  Merrill  proposed  the  erection  of  2  additional  movable  dams,  the 
continuation  of  low  dam  and  dike  construction,  the  removal  of  obstructions  in 
the  mouth  of  tho  Licking,  with  snagging  and  dredging;  estimated  cost, 
$1,051,500,  '88, 1666. 

In  1888  the  Board  of  Kngineers  recommended  the  extension  of  the  slack- water  sys- 
tem of  improvement  to  a  point  25  miles  below  Pittsburg  by  the  construction 
of  4  additional  movable  dams  at  Merrimans  Bar,  at  the  Trap,  near  Economy, 
and  just  below  the  mouth  of  Beaver  River;  estimated  cost,  $3,600,000,  with  an 
annual  cost  of  $26,000  for  maintenance,  '89,  1869, 1873. 
Surveys. 

Survey  for  location  of  movable  dam  in  Ohio  River  below  the  mouth  of  Beaver 
River,  Pa.     Made,  1891,  under  direction  of  Maj.  KStiokney,  '92,  1983. 

Maps. 
'88,  1648,1652;  '89,  1872;  '90.  2166.2178;  '92,  Atlas,  91, 92, 93. 
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OHIO    RIVER,  Falls  of.— (Including  the   Louisvillk   and  PorHjind 

Canal  and  Indiana  Chute.) 

(Continued  from  Vol.  II,  p.  377. ) 

Appr6priatlou8« 

1852-'87 $3, 594,  &57. 91 

18««  i  ^*^l8  ^^  ^^*o  River,  iuclnding  L.  and  P.  Canal. .  150, 000.  00,  '88,  1724. 

^^'^  ^  Indiana  Chute  Falls 15, 00(J.  GO, '88,  1727. 

ifton  5  ^»'^8  of  Ohio  River,  including  L.  and  P.  Canal. .  60, 000. 00,  '90,  2212. 

^®^  J  Indiana  Chute  Falls 25, 000. 00, '90,  2215. 

1891.    Relief  act 2,128.87 

ifiQQ  5  ^^l^B  of  Ohio  River,  including  L.  and  P.  Canal . .  60, 000. 00,  '92,  2018. 

^^^'^  Un<iiana  Chute  Falls 35, 000. 00, '92,  2022. 

Tot«l 3,941,786.78 

Commerce. 

1887-88.  Commerce  passing  through  the  canal,  '88,  1735. 
1888-'89.  Commerce  passing  through  the  canal,  '89,  1919, 1927. 
1889-90.  Commerce  parsing  through  the  canal,  '90,  2228. 
18iM)-'91.  Commerce  passing  through  the  canal,  '91,  2-101.  ^ 
1891-'92.  Commerce  passing  through  the  canal,  '92,  2030.  * 
Contracts. 

1888.  P.  H.  Sweeney,  for  gravel  aiid  rock  revetment,  at  74^  cents  and  $1.20  per  cubic 
yard;  Peaslee,  Gaulber  &  Co.,  for  axle  grease,  at  5  cents  per  l)ox;  A.  H.  Dugan, 
for  coal,  at  $4,622;  M.Nippert  &  Co., for  manila  rope,  at  $445.62;  B.H.Con- 
nor, for  forage,  at  $215.40;  Locke  &  Jacqnemine,  for  ice,  at  $60,  '88,  1731, 1732. 

1889.  A.  H.  Dugan,  for  coal,  at  $4,318.50;  G.  Becker,  for  forage,  at  $177.25,  '89, 1923, 
1924. 

1890.  A.  H.  Dugan,  for  coal,  at  $4,316.50;  G.Becker  and  S.  Bell  ville,  for  forage,  at 
$186.50,  '90,  2224. 

1891.  Salem  Stone  and  Lime  Company,  for  stone,  at  $7.40  and  $8  per  cubic  yard, 
•91,  2390.  B.  S.  Counor,  for  forage,  at  $290.50;  A.  H.  Dugan,  for  coal,  nt  $4,375, 
'91  2398 

1892.  G.  Becker  &  Co.,  for  forage,  at  $259.90,  '92, 2027.  A.  H.  Dugan,  for  coal,  at 
$6,085,  '92,  2028. 

Enm^liieers. 
Chikf  of  Enginkkrs. 

Reports, '88,  218,219;  '89,  254,255.256;  '90,  229,230;  '91,  295,296;  '92,  283,284. 
Board  of  Enginekks. 
Convened  at  Louisville,  Ky.,  January  28, 1890,  by  8. 0.  No.  68,  to  examine  and 
report  upon  revised  project  for  the  improvement  of  Indiana  Chute  and  the  Falls 
of  the  Ohio  at  the  head  of  the  Louisville  and  Portland  Canal.    Report,  '90, 
2217.    (Lieut.  Col.  Merrill  and  Majs.  Stickney  and  Mackenzie.) 
Enginerrs-in  Charge. 
Maj.  A.  Stioknev,  l886-'90.    Reports,  '88,  1723, 1727, 1728 ;  '89,  1913, 1917, 1920. 
Capt.  E.  Ma«uiro,  1890-'91.    Report,  '90,  2211, 2215, 2221. 

Lieut.  Col.  G.  J.  Lydecker,  1891-'—.    Reports,  '91, 2387, 2393, 2394 ;  '92, 2015, 2020, 
2024. 
Assistants. 
J.  P.  Claybrook.    Report,  '88,  1726. 
G.W.Shaw.    Reports, '88,  1727;  '89,  1915,1918;  '90,  2212,2216;  '91,  2391;  '92. 

2020  2022. 
T.  !L  Taylor.    Report,  '88,  1733. 

R.R.. Tones.    Reports, '89,  1916,1924;  '90,  2213,2225;  '91,  2391,2399;  '92,  2018, 
2028. 
Operations. 
1887->'88.  49,883  cubic  yards  solid  rock,  195  cubic  yards  loose  rock,  1,908  cubic 
yards  dry  wall,  and  9,185  cubic  yards  earth  excavated  in  enlargement  of  upper 
portion  of  Louisville  and  Portland  Canal;  4,928  cubic  yards  masonry  laid  in 
new  canal  wall;  42,549 cubic  yards  earth  and  3,234  cubic  yards  rock  excavated 
from   basin  at  head  of  lorks;  construction  and  repair  of  plant,  '88,  1726. 
Removal  of  rock  reef  and  rejtairs  to  cross  dam  and  guiding  dike  at  Indiana 
Chute,  '88,  1728.     Operation  and  care  of  canal,  '88,  1728, 1733. 
1888-'89.  2,491  cubic  yards  earth  excavated  in  canal  enlargement;  purchase  and 
construction  of  plnnt,  '89,  1916.    7,682  cubic  yards  earth  excavated  in  enlarge- 
ment of  canal  basin,  '89,  1917.     Operation  and  care  of  canal,  '89,  1920. 
1889-*90.  12,998  cubic  yards  rock  excavated  in  enlargement  of  canal  basin;  1,585 
cubic  yards  Mtone  taken  from  old  wall  and  built  into  new  canal  basin  wall, 
*90,  2214, 2215.    Operation  and  care  of  canal,  '90,  2221. 
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Operations — Continncd. 

1890-^91.  3,784  ciibic  yards  material  and  171  cubic  yards  rook  excavated  in  enlarge- 
ment of  canal  basin  above  the  locks,  and  469  cubic  yards  of  masonry,  bnilt, 
'91,  2388.    8,072  cubic  yards  rock  removed  in  enlargement  of  upper  portion  of 
-  canal,  '91,  2389.    Operation  and  care  of  Louisville  and  Portland  Canal,  '91, 
2394. 

1891-92.  15,299  cubic  yards  earth  and  42,856  cubic  yards  rock  excavated  in  enlarg^e- 
ment  at  head  of  canal,  '92,  2016.  11,760  cubic  yards  earth  and  3,.364  cubic 
yards  rock  excavated  in  canal  enlargement  above  the  locks,  and  3,704  cubic 
yards  of  masonry  placed  in  new  wall ;  1,570  cubic  yards  rock  removed  from  old 
canal  wall,  '92,  2017.  Old  guiding  dike  at  Indiana  Chute  raised  and  repaire«l ; 
cross  dam  repaired  and  rebuilt  above  water  line;  1,474  cubic  yards  rock 
renmved, '92,  2021.  Operation  and  care  of  Louisville  and  Portland  Canal, 
'92,  2024. 
Projects. 

A  company  chartered  by  the  State  of  Kentucky  to  build  and  operate  a  canal  with 
locks  at  Louisville  began  work  in  1828,  and  opened  the  canal  to  traffic  in  1830, 
at  a  cost  of  $1,019,277,  '66,  iv,  261 ;  '82,  1882. 

By  acts  of  Congress  of*May  13,  1826,  and  March  2,  1829,  the  United  States  became 
the  owner  of  2,31^5  shares  of  the  stock  of  the  company,  at  a  cost  of  ^233,r>(X). 

Between  1868  and  1875,  inclusive,  $1,463,200  was  appropriated  for  the  improvement 
of  the  Falls  of  the  Ohio  and  applied  to  the  enlargement  of  the  canal  and  the 
improvement  of  the  Indiana  Chute. 

In  1874  the  Government  assumed  control  of  the  canal,  and  on  July  1, 1880,  in 
accordance  with  the  act  of  May  18, 1880,  the  canal  was  made  free  from  all  tolls. 

The  summarized  cost  of  the  works  stated  as  about  $4,800,000,  '82,  1882, 1883. 

The  project  was  modified  in  1893  to  provide  for  the  enlargement  of  the  existing 
canal  by  moving  its  northern  wall  to  the  north  limit  of  the  canal  property; 
the  removing  of  the  present  guiding  dike  and  cross  dam;  the  construction  of 
a  dam  along  the  easterly  line  of  the  Louisville  Cement  Company's  property, 
and  thence  to  the  southern  end  of  the  opening  for  Middle  Chute;  estimated 
cost,  $1,335,363,  '83,  1539;  '85,  1812. 

Indiana  Chute:  The  object  of  this  work  was  to  render  the  channel  over  the  Falls 
navigable  for  coal  boats  at  all  stages  when  they  could  reach  Louisville,  by 
widening  the  crooked  and  narrow  channel  by  rock  removal,  and  facilitating 
navigation  by  building  guiding  dikes.  The  amount  appropriated  for  the  work 
to  June  30, 1887,  waa  $125,000;  the  estimated  cost  of  completion,  $130,000, 
•87,  1483. 

In  18(X)  the  Board  of  Engineers  recommended  the  excavation  of  the  reduced  area 
at  the  head  of  the  canal,  the  extension  of  the  bear-trap  structures,  and  the 
construction  of  a.  dsnn  parallel  to  the  Kentucky  shore,  as  planned  by  Maj. 
Stickney;  also  the  continuation  of  excavations  in  Indiana  Chute,  the  exten- 
sion of  the  guiding  dike  upstream,  and  the  elevation  of  the  crib  dike  on 
north  side  of  Indiana  Chute;  estimated  cost  of  completing  enlargement 
at  head  of  Louisville  and  Portland  Canal  as  recommended  by  the  Board, 
$710,230.40,  and  for  completion  of  work  at  Indiana  Chute,  $138,610.97,  '90, 
2218-2220;  '91,  2390,2393. 


OHIO  RITEB  near  city  of  E vans ville.— Survey  of. 

(Continued  from  VoL  II,  p.  379.) 

En^neers. 

Chief  of  Engineers. 
Reports,  '88,  218;  '91,  294. 

EnGINKEH  in  CHAltGE. 

Lieut.  Col.  W.  E.  Merrill,  1887-'—.    Reports,  '88. 1715, 1716 ;  '91,  2382,  2383. 
Assistants. 
Lieut.  L.  Beach.    Report,  '88,  1715. 
J.  N.  Caldwell.    Reports,  '88,  1718;  '91,  2385. 
Physical  Cliaracteristlcs. 

Description  of  the  locality,  '88,  1716. 
Plans. 
By  Lieut.  Col.  Merrill,  1887,  for  preventing  a  change  of  the  river  channel  in  front 
of  the  <it3'  of  Kvuusville  hy  purchase  of  land,  tree  planting,  and  erection  of 
wire  fencing  t )  serve  as  a  barrier  to  catch  drift  and  sediment,  reducing  the 
Telocity  of  the  overflow;  estimated  cost,  $49,000,  '88,  1717;  '91,  2384. 
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OHIO  RITER  near  city  of  fivansvfUe— ContiuTied. 

Surveys. 

Onlurird  by  act  of  Angnst  5,  1886,  to  determine  a  means  for  preventing  a  change 
of  tbe  river  channel  in  front  of  the  city.  Made,  1887|  under  direction  of 
Lieut.  Col.  Merrill,  '88,  1716;  '91,  2383. 


OEiCOTT  HARBOR,  IV.  T.— Improvement  or. 

(Continued  from  Vol.  II,  p.  380.) 

Appropriations. 

1867-'87 $128,000 

1888 5, 000, '88,  2061. 

1890 30, 000, '90,  2846. 

Total 163,000 

Contracts. 

1889.  McCoUnm  &  Lee,  for  rock  removal,  at  $1.75,  and  dredging,  at  25  cents  per 

cubic  yard,  '89,  2401. 
1891.  Ira  Farnsworth,  ibr  superfttrncture  reconstruction,  at  a  total  of  $9,2G6,  '91, 
2895.    Hingston  &.  Woods,  for  rock  removal,  at  $1.24  per  cubic  yard,  and 
dredging,  at  24  cents  per  cubic  yard,  '91,  28^5. 
EuiTiiicers. 
Chief  of  Engineers. 

Reports, '88,  280;  '89.  332;  '90,  301;  '91,  377;  '92,  356. 
Engineers  in  Charge. 
Capt.  F.  A.  Mahan,  1886-'90.     Reports,  '88,  2059 ;  '89,  2400. 
Maj.  A.  Stickney,  1890-'92.    Reports,  '90,  2844 ;  '91,  2893. 
Maj.  E.  H.  RuiTner,  1892-'—.     Report,  '92,  2530. 
Operations. 
1887-^88.  368  linear  feet  of  west  pier  and  371  linear  feet  of  cast  pier  rebuilt  by 

hired  labor,  '88,  2060. 
1888-^89.  No  operations,  '89,  2401. 

1889-'90.  20,398  cubic  yards  mud  and  721  cubic  yards  of  rock  removed,  '90,  2845. 
Pliysicai  Cliaracierislics. 

Description  of  the  locality,  '88,  2061. 
Projects. 
The  original  project  was  adopted  in  1866  and  proposed  to  connect  deep  water  in 
Lake  Ontario  with  deep  water  in  Eighteen  Mile  Creek  by  the  extension  of  two 
parallel  pifirs  from  the  month  of  the  creek  to  the  11-foot  curve  in  the  lake, 
with  the  formation  of  a  dredged  channel  between  the  piers;  estimated  cost, 
$117,927,  '66,  iii,  15,  iv,  158,  159;  '74.  i,  239;  '76,  ii,  578;  '81,  2434. 
The  project  was  modified  in  1872  to  provide  for  the  removal  of  rock  in  the  channel 
between  the  piers,  "f  2, 46, 248 ;  '74,  i,  239 ;  also  in  1881  to  provide  for  additional 
pier  extension,  at  an  estimated  cost  of  $30,000  in  excess  of  the  original  esti- 
mate, '81,  2434. 
In  1890,  after  an  aggregate  expenditure  of  $163,000,  it  was  estimated  that  $33,065 

would  be  required  for  pier  repair  and  widening  of  the  channel,  '90,  2846. 
Project  completed  in  1892,  '92,  2537. 


OliYmPlA  HARBOR,  1¥ASII.- Survey  from  Bupds  Inlet  to  Olympia. 

(Continued  from  Vol.  II,  p.  381.) 

Appro  variations. 

1892 $35,000. 

Engrineers. 

Chief  op  Engineers. 

Reports,  '91.  411 ;  '92,  384. 
Engineer  in  Charge. 

Capt.  T.  W.  Symons,  1891.     Report,  '92,  2733, 2736. 
Assistants 

A.  J.  McMillan.     Report,  '92,  2735. 

B.  W.  DeCourcy.    Report,  '92,  2740. 
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OliTlVinA  HARBOR,  ITASH.-ContiiniecL 

Physical  Characteristics. 

Description  of  the  locality,  '92,  2735. 
Plans. 

By  Capt.  SymonSy  1891^  for  excavation  of  a  channel  from  Bndds  Inlet  to  the  Fourth 
Street  Bridp^e  12  feet  deep  at  low  water  and  250  feet  wide  between  pile  and 
brush  bulkheads,  built  400  feet  apart ;  also  for  the  formation  of  a  basin  near 
the  bridge  12  feet  deep^  1,600  feet  long,  and  500  feet  wide;  estimated  ooat^ 
$275,000,  '92,  2738. 

Surveys. 

Survey  ordered  by  act  of  September  19, 1890.  Made,  1^891,  under  direction  of  Capt. 
Symons,  '92,  2736. 


ONANCOCK  HARBOR,  V A. —Improvement  ot. 

(Continued  from  Vol.  II,  p.  381.) 

Appropriations. 

1879-'87 $8,000, 

1890 6,000,  '91,  1198. 

1892 6, 511, '92,  978. 

Total 20,511 

Contracts. 

F.  C.  Somers,  for  dredging,  at  18.9  cents  per  cubic  yard,  '91, 1198. 
fingrineers. 

Chief  of  Engineers. 

Reports, '89,  112;  '90,  102;  '91,  129;  '92,  129. 
Engineers  in  Charge. 

W.  F.  Smith,  U.  S.  agent,  1888-'—.    Reports,  '90,  968 ;  '91, 1197 ;  '92.  977. 
Assistant. 

A.  Stierle.    Report,  '90, 968. 

Operations. 

189W92.  26,778  cubic  yards  material  dredged  through  the  outer  and  inner  bars, 
'92, 977. 
PJiysical  Characteristics. 

Description  of  the  locality,  '90,  969. 

Projects. 

By  W  F.  Smith,  1889,  for  improvement  of  the  harbor  entrance  by  .excavation  of  a 
channel  300  feet  wide  and  8  feet  deep  through  the  outer  bar,  and  one  200  feet 
wide  and  8  feet  deep  through  the  river  bar;  estimated  cost,  $12,511,  '90,  971; 
'91. 1198. 
Snrveys. 

Ordered  bv  act  of  August  11,  1888.    Made,  1889,  under  direction  of  W.  F.  Smith. 
'90,969. 


OMAIIAy  IVCiBB.— (See  Missouri  River  bbtwken  mouth  and  Sioux  Cmr,) 


OIHTONAOOIV  HARBOR,  MICH.— Impkovkment  ov. 

(Continued  from  Vol.  II,  p.  382.) 


Approjpriatioos. 


1867-'87 $285,e00 

1888 12, 500, '88,  1820. 

1890 10, 000, '90,  2298. 

1892 20, 000, '92,  2141, 

Total 328,100 

List  of  appropriations,  '90,  2298. 
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ONTONilOaiV  HARBOR,  IHICH.— Continued. 

Contracts* 

1888.  J.  C.  MorriBon,  for  constraction  of  150  linear  feet  of  sobstruotare,  at  $56  per 

running  foot,  and  200  linear  feet  of  superstructure,  at  $11.20  per  running  foot, 

•89, 2019.      . 
1891.  A.  and  D.  Sang,  for  saperstructure  construction,  at  $21.70  per  running  foot; 

Williams,  Dougnerty  &  Upham,  for  dredging,  at  24^  cents  per  oubie  yard,  '91, 

2504. 

Bnfflneers. 

Chief  of  Engineers. 

Reports,  '88,  233;  '89,  271;  '90,  244;  '91,314;  '92,299. 
Engineers  in  Charge. 

Maj.  C.  E.  L.  B.  Davis,  188e-'89.    Report,  '88, 1819. 

Maj.  J.  B.  Quinn,  1889-'91.    Reports,  '89,  2018;  '90,  2297. 

Capt.  W.  L.  Fisk,  1891-'—.    Reports,  '91,  2502 ;  '92. 2139. 

Operations* 

1887-88.  100  linear  feet  of  superstructure  completed  on  west  pier,  and  pier  extended 

150  feet ;  enst  pier  extended  50  feet,  and  minor  repairs  made  to  both  east  and 

west  piers,  '88, 1819. 
1888-'89.  Westpier  extended  160  feet;  saperstructure  completed  upon  east  pier, 

'89,  2018. 
188&-'90.  50  linear  feet  of  superstructure  added  to  the  east  pier  and  150  linear  feet 

to  the  west  pier,  '90,  2288. 
1890-'91.  24,488  cubic  yards  of  material  dredged  from  the  channel,  '91,  2503. 
1891-92.  West  pier  superstructure  completed,  '92,  2140. 

Plans. 

By  Maj.  Quinn,  1889,  for  dredging  the  bar  across  the  channel  entrance,  at  an  annual 
cost  of  $15,000,  '89,  2018. 

Projects. 

By  Maj.  Wheeler,  1867,  for  construction  of  2  parallel  piers  of  crib  work  250  feet 
apart,  extending  2,160  feet  from  the  mouth  of  the  Ontonagon  River  to  the 
18-foot  curve  in  Lake  Superior;  dredging  the  channel  between  the  piers  to  a 
depth  of  12feet;  estimated  cost,  $363,770,  '67,20,63,65;  '86,1641.  Aggregate 
of  appropriations  from  1867  to  1886,  inclusive,  $285,600,  '86,  1642;  '87,  1967. 

Surveys* 

Maps.  ^ 

'88,  1820. 


OOSTENAIJLA  AND  COOSA WATTEC    RIFERS,    OA^— Impboyb- 

MKNT  OF. 


(Continued  fjrom  Vol.  II,  p.  382.) 


Appropriations. 


'82 $26,000 

En^iieers* 

Engixekrs  in  Chargr. 
Capt.  R.  L.  Hoxie,  1885-'89.    Report,  '88, 1175. 
Capt.  P.  M.  Price,  1889-'—.    Report,  '89,  2797. 

Obstructions. 

Bridges  obstructing  navigation,  '89,  2797. 

Operations. 

1887-'88.  No  operations  since  1881,  '88, 1175. 

Pians. 

Capt.  Hoxie^  1888,  states  that  the  existing  channels  suffice  for  present  commercial 
necessities  and  recommends  no  further  appropriations,  '88,  1175. 

Projects. 

By  Capt.  Overman,  1874,  to  secure  a  3-foot  depth  of  chapnel  in  the  Oostenaula,  and 
on  the  Coosawattee  good  navigation  for  boats  drawing  2  feet  during  nine 
months  of  the  year,  tlie  improvement  to  be  accomplished  by  the  removal  of 
snags  and  trees,  gravel  and  rock  bars;  estimated  cost  for  Oostenaula,  $12,000, 
and  for  the  Coosawattee,  $16,208.50,  '74,  i,  583;  '75,  i,  794;  '80,  1693. 
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OS^AOE  BIFER,  MO.  AND  KAWS.— Improvsmgnt  or. 

(Continued  from  Vol.  II,  p.  383.) 
Appropriations. 

187i-'87 $200,000 

1888 5,000,  '88,  1451. 

1890 55,000, '90,  1993. 

1892 50,000,  '92,  1743. 

Total 310,000 

List  of  appropriations,  '88,  1451. 

Commeree* 

Kesoiirces  of  the  locality,  '90,  1997, 2002. 

List  of  steamers  engaged  on  the  river  during  1891,  '92, 1745. 

£ng:incers. 

Chief  of  Enginkkrs. 

Reports, '88,  195;  '89,  229,230;  '90,  206,206;  '91.  262;  '92,  251, 
Enoinrer  in  Charge. 
Maj.  A.  M.  Miller,  1885-'—.    Reports,  '88,  1450;  '89,  1705;  '90,  1992,  1996;  '91, 
2114;  '92,  1742. 
Assistants. 
J.  W.  Beaman.    Reports,  '89,  1706;  '90,  1993;  '91,  2115;  '92,  1743. 
C.  D.  Lamb.    Report,  '90,  1999. 
Operations. 
1887-'88.  No  operations,  '88,  1450. 

1888-89.  1,126  linear  feet  of  cross  dam  and  training  wall  repaired;  110  linear  feet 
of  new  dam  built;  29  snags  nnd  53  rocks  removed  from  the  channel;  work 
done  by  hired  labor,  '89,  1705, 1706. 
1889-'90.  12  snags  and  3  rock  heaps  removed  from  the  channel,  '90,  1992. 
18i)0-'91.  No  operations,  '91.  2114. 

1891-92.  66  snags  removed  from  thd  channel  and  342  trees  cleared  from  the  banks, 
'92,  1743. 
Physical  Ciiaracteristies. 
Description  of  the  river,  '90,  1996. 

Gauge  record,  at  Tiiscombia,  Mo.,  for  1891,  '91,  2117;  1892,  '92,  1744. 
Projects. 
The  original  project  adopted  in  1871  proposed  contracting  the  width  of  the  river 
at  shoals  by  means  of  cross  dams  and  training  walls,  dredging  by  means  of 
teams  and  scrapers,  and  removal  of  rocks  amd  snags  from  channel,  and  trees 
from  banks,  the  object  being  to  obtain  a  2-foot  low-water  navigation;  esti- 
mated cost,  $230,000,  '71,  238;  '86,  1395. 
In  1890  Maj.  Miller  proposed  the  construction  of  a  lock  and  dnm  near  the  month  of 
the  Osage,  with  a  lift  of  10.5  feet  and  a  width  of  52  feet,  at  nn  estimated  cost 
of  $200,000,  '90,  1995;  '92,  1742;  making  the  total  cost  of  improvement  of  the 
river,  $430,000,  '92, 1742. 
Surveys. 
Survey  ordered  by  act  of  August  11,  1888.    Made,  1890,  under  direction  of  Maj. 
Miller,  '90,  1995. 


OSWFOO,  N.  IT.— CoNSTRUcnoN  of  breakwater  at, 

(Continued  from  Vol.  II,  p.  384.) 
A  ppropriations. 

1826-'79 $1,630,012.87 

1888 100, 000. 00, '88,  2085. 

1890 30, 000. 00, '90,  2867. 

1892 40, 000. 00, '92,  2593. 

Total 1,800,012.87 

Engriiieers* 

Chief  op  Engineers. 

Reports,  '88,  284;  '89,  335;  '90,  304;  '91,  382;  '92,  360. 
Engineers  in  Charge.   , 

Capt.  C.  F.  Palfrev,  1886-'90.     Reports,  '88,  2082;  89,  2417. 

Maj.  M.  B.  Adams,'  1890.     Report,  '90,  2862. 

Capt.  D.  C.  Kingman,  1891-'—.     Reports,  '91,  2912;  '92,  258L 
Assistant. 

Wm.  P.  Judson.    Report,  '92,  2594. 
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OSWEOO,  W.  ¥.— Continued. 

Operations* 

invl-'o6,  «46  linear  feet  of  sbore-arm  Rupcrstrncture  renewed;  breaches  in  break- 
water closed,  and  minor  repairs  to  piers  and  breakwater,  '88,  2084. 

1888 -'89.  Minor  repairs  to  onter  west  breakwater;  repair  and  extension  of  light- 
house pier,  '89,  2419. 

1889-90.  8pnr  crib  bnilt  and  placed  on  lake  front  of  outer  breakwater;  277  cubic 
yards  riprap  placed;  repairs  to  breaches,  decking,  and  lake  arm  of  outer 
breakwater:  work  done  by  hired  labor,  '90,  28^,  2866. 

1890-'91.  1,300  linear  feet  of  outer  breakwater  superstructure  rebuilt;  repairs  to 
wharf  and  outer  breakwater,  '91,  2914. 

189l-'92.  170  linear  feet  of  outer  breakwater  superstructure  rebuilt;  26,845  cubic 
yards  of  material  dredged;  repairs  to  outer  breakwater,  '92,  2581. 
Projects. 

The  earliest  project  was  adopted  in  1827  and  proposed  to  inclose  an  area  at  the 
mouth  of  the  river  by  extending  piers  from  thcbhores  into  the  lake,  and  join- 
ing the  onter  ends  of  the  piers  with  the  shores  liy  lateral  breakwater,  '74,  i, 
261, 262.  This  project  was  completed  in  1869  and  the  work  lorms  the  present 
inner  harbor. 

From  1826  to  1869,  inclusive,  $473,362.87  was  appropriated.  In  1870  the  present 
project  was  adopted,  and  it  consist-s  of  a  brt^ak water  5,800  feet  in  length, 
parallel  to  the  old  west  breakwater  and  about  1,100  feet  in  advauce  of  it;  the 
estimated  cost  was  $1,161,682,  '70,  221 ;  '86,  345.  The  project  was  modified  in 
1879, 1880, 1882,  and  1883  by  the  proposed  construction  of  an  east  breakwater 
2,700  feet  lone,  the  reduction  of  350  feet  in  the  opening  betwotm  the  east  end 
of  the  west  breakwater  and  the  north  end  of  light-house  pier;  the  use  of 
creosoted  timber  in  repairs  to  the  old  breakwater,  the  construction  of  spurs 
along  the  outer  face  of  the  west  breakwater,  and  the  deepening,  by  dredging, 
of  the  inner  harbor  at  the  mouth  of  the  river,  '79,  1743 ;  '86,  345.  The  amount 
appropriated  from  1870  to  1886,  inclusive,  was  $1,162,250. 

The  Hoard  of  Engineers  of  1887  recommended  the  removal  of  the  part  of  the  east 
breakwater  already  built,  '87,2391. 

History  of  past  projects,  '87,  2381. 

In  1889  Capt.  Palfrey  estimated  $192,000  as  required  for  completion  of  the  project, 
including  the  construction  of  parapet  superstructure  and  general  repaii-s  to 
existing  works,  '89,  2421. 


OTTER  CBECK,  TT*— Impkovrment  of. 
(Continued  from  Vol.  II,  p.  386.) 


Appropriations. 

1872-'82 ,...  $34,000 

1888 2, 600, '88.  2100. 

1890 5.000, '90,  2881. 

1892 10, 000,  *92,  2612. 


■♦- 


Total 51,500 

Contracts. 

1889.  L.  Whitney,  for  dredging,  '89,  2450. 
Enifineers* 

Chikf  of  Enginkeks. 

Reports,  '88,  289;  '89,  342;  '90.  308;  '91,  386;  '92,  365. 
Enginkeb  in  Cuaugk. 
MaJ.  M.  B.  Adams,  1885-'—.    Reports,  '88,  2100;  '89,  2450;  '90,  2881;  '91,  2935. 
Operations. 
1887-'89.  No  operations, '88,  2100;  '89,  2450. 
l889-'90.  21,000  cubic  yards  material  dredged,  '90,  2881. 
189(>-'91.  No  operations,  '91,  2935. 
1891-'92.  20,995  cubic  yards  material  dredged,  '92,  2612. 
Projects. 
The  project  proposed  by  Col.  Newton  in  1872  proposed  the  formation  of  a  channel 
Irom  Lake  Champlain  to  Vergennes  Basin  100  feet  wide  and  8  feet  deep,  with 
the  formation  of  a  basin  at  Vergennes;  estimated  cost, $58,148, '72,  273;  '81, 
725. 
In  1882  the  project  was  modified  to  provide  for  rook  removal  at  steamboat  land- 
ing, near  Vergennes,  increasing  the  estimated  cost  to  $73,748.40, '82,  712. 
In  1884  it  was  further  modified  so  an  to  provide  for  a  change  in  the  hitherto  pro- 
posed channel  at  Bull  Brook  Bend  so  as  to  escape  the  removal  of  rock^  '84, 
2159. 
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ORVEIVDEiV    AND   l¥ANDO   RIVERS,    S.   €.-Survbt  of. 

Eogineers. 

Chief  of  £ng inkers. 

Reports,  '89,  158 ;  '90,  141. 
Engineer  in  Chakge. 

Capt.  P.  V.  Abbot,  1888.    Report,  '90, 1239. 
Physical  Cliaraeferisties. 
Description  of  the  locality,  '90,  1239. 

Plans* 

By  Capt.  Abbot,  1889,  for  an  inland  waterway  connecting;  Balls  Bay  and  the  har- 
bor of  Charleston  (1)  by  the  Orvenden  and  Wando  rivers;  estimated  cost, 
$1,500,000;  (2)  by  the  Sea  Island  ronte;  estimated  cost,  $750,000„  '90, 1243, 1244. 
Surveys. 
Ordered  by  act  of  August  11, 1888.    Made,  1888,  under  direction  of  Capt.  Abbot, 
'90,  1243. 


OUACHITA  AND   BLACK    RITERS,  ARK.  AMD  LA.— Improyk- 

MKNT  OF. 

(Continued  Arom  Vol.  II,  p.  386.) 

Appropriations.    * 

1871-'87 $307,500 

ift««  S  Ouachita  and  Bla<;k  rivers,  La.  and  Ark..      20,  (MX),  '88,  1348. 

^^^  \  Ouaohita  River,  Ark.,  above  Camden 9, 000,  '88,  178. 

1890.  Ouachita 15,000, '90,  1876. 

1892.  Ouachita 40, 000, '92,  1605. 

Total 391,500 

List  of  appropriations,  '88, 1348. 
Commerce. 

Commerce  of  the  river  and  list  of  steamers  engaged,  '91,  1973;  '92,  1606L 

Engrin^^rs* 

Chief  of  Engineers. 
Reports, '88,  178;  '89,  209,217;  '90,  188;  '91,  238,239;  '92,  231. 

ENGiNEEJt  IN  Chakge. 
Capt.  J.  H.  Willard,  1887-'—.    Reports;  '88,  1346;  '89, 1596, 1631 ;  '90,  1871, 1878: 
'91,  19fr4,1975;  '92,  1602. 
Operations. 

1887-^89.  No  i.perations,  '88,  1347:  '89,  1596. 

1889-'90.  2,970  snaes,  stumps,  ana  logs  removed  f^om  the  channel,  and  8,580  trees 
cut  and  girdled  on  the  banks  between  Camden  and  the  mouth,  '90, 1872.  3, 130 
snags  and  11  cubic  yards  rock  removed  from  the  channel ;  66  cubic  yards  st-oue 
aud  100  linear  feet  brush  wing  dams  built;  39,800  trees  girdled  and  cut,  and 
138,563  square  yards  brush  and  willows  cut  from  banks  above  Camden,  '90, 1878. 

1890-'91.  1,470  snags  cleared  from  the  channel;  34,548  trees  and  stumps  removed 
from  the  banks ;  10,035  trees  girdled ;  6,767  square  yards  willows  and  brush  cut, 
and  250  linear  feet  of  brush  dams  built  between  Camden  and  the  month,  '91, 
1965, 1966.  1,467  snags  and  29  cubic  yards  rock  removed  from  the  channel ;  783 
trees  and  4,304  square  yards  of  brush  cleared  from  the  banks,  and  800  linear 
feet  of  brush  dams  built  above  Camden,  '91, 1976. 

1891-92.  2,562  snags  cleared  from  the  channel,  and  11,368  shore  snags  removed 
from  the  banks;  77,3^12  trees  cut;  24,543  trees  girdled,  and  675  square  yards  of 
brush  and  willows  cut,  '92,  1604. 
Physical  Cliaracteristics. 

Description  of  the  Ouachita;  table  of  distances,  falls,  etc.,  '89, 1683. 

Plans. 

In  1889,  after  examination  of  the  Ouachita  River  from  its  mouth  to  head  of  navi- 

fation,  Capt.  Willard  considered  that  the  amount  of  commerce  to  be  benefited 
id  not  justify  a  permanent  improvement,  '89, 1631, 1637. 
Projects. 
The  first  appropriations  were  made  with  a  view  to  the  improvement  of  the  river 
by  means  of  a  system  of  locks  and  dams,  the  estimated  cost  of  which  was 
$1,163,083, '72,  346,348,370,374;  '73,  484. 
A  portion  of  the  funds  appropriated  was  expended  under  this  project  for  material, 
surveys,  etc.,  when  it  was  abandoned  in  1875,  '75,  i,  521;  '80,  1306.    The  bal- 
ance of  the  funds  was  expended  in  the  purchase  and  operation  of  an  iron- 
Lulled  snag  boat.    The  present  project  contemplates  the  removal  of  wrecks, 
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OUACHITA  ANB  BLACK  RIVERS,  ARK.  AND  LA.— Continned. 

Projects — Continnecl . 

logs,  snagS;  leaninsr  timber,  etc.,  and  improvement  of  shoal  places  from  Cam- 
den, Ark.,  to  moatu  of  Black  River,  a  distance  of  369  miles.     The  character 
of  the  project  does  not  admit  of  a  permanent  improvement  or  a  definite  esti* 
mate,  '80,  1306;  '84,  1386;  '86,  231;  '88. 1347.     By  act  of  1884  the  Black  River, 
•  Ark.  and  La.,  was  placed  under  the  same  hnad  as  the  Onachita, '86,  1351. 
Amount  expended  on  present  project  to  Jane  30,  1888,  inclnding  cost  of  snag 
boat  and  outfit,  $193,912.  '88,  1348. 
.By  Capt.  Willard,  1887,  for  improvement  of  the  Ouachita  from  Camden  up  to  Arka- 
delphia,  a  distance  of  76  miles,  bv  catting  leaning  timber,  removing  snags,  and 
building  brash  dams  at  the  shoals;  estimated  cost,  $9,000,  '89, 1598. 
Surveys. 
Examination  for  permanent  improvement  of  Ouachita  River  from  its  month  to 
bead  of  navigaticm  ordered  by  act  of  Angust  11,  1888.    Made,  1889,  under 
direction  of  Capt.  Willard,  '89, 1631. 
Maps. 
•91,  1966, 1969. 


OWEnrSBOROUOH  HARBOR,  KIT.— Examination  of. 
Engfincers. 

ClIIKF  OF  ENGlNRKRa. 

Reports,  '89,  254 ;  '91,  294, 2380. 
Enoinkkr  in  Chakok. 
Lieut.  Col.  W.  E.  Morrill,  1888.    Reports,  '89, 1903;  '91,  2380. 
Plans. 
In  1889  Lieut.  Col.  Merrill  did  not  consider  the  locality  in  need  of  improvement, '89, 
1904;  '91.2380. 
Surveys. 
Examination  ordered  by  act  of  August  11, 1888.     Made,  1889,  under  direction  of 

Lieut.  Col.  Merrill,  '89, 1903i 
Examination  ordered  by  act  of  September  19, 1890.    Made,  1891,  under  diieotion  of 
Lieut.  Col.  Merrill,  '91.  2380. 


PAIVLICO  AND  BA¥  RIFERS,  N.  C—Examinatxon  or    waterway 

BET  W  KEN. 

Engrlneers. 

Chikf  of  Enginrers. 

Report,  '91,  170,  1421. 
Engineer  in  Charge. 

Capt.  W.  H.  Bixby,  1890.    Report,  '91. 1423. 
Assistant. 
Lieut.  M.  M.  Patrick.     Report,  '91,  1423. 
Physical  Characteristics. 

Description  of  the  locality,  '91,  1422. 
Plans. 

Ill  1890  Capt.  Bixby  did  not  consider  the  locality  worthy  of  improvement,  '91, 1423. 
Survey's. 
Exammation  ordered  by  act  of  September  19, 1890.    Made,  1890,  under  direction  of 
Capt.  Bixby,  '91, 1422. 


PAIflliICO  AND  TAR  RITIJRS/  N.  €•— Improvement  of. 

(Continued  from  Vol.  II,  p.  390.) 

^riatioiis. 

l836-'87 $68,000 

1888 10. 000, '88,  856. 

1890 10, 000, '90,  1114. 

1892 10,000, '92,  1120. 

Total 98,000 

List  of  appropriatioiiH,  '92,  1122. 

*  The  Pamlico  and  Tar  rivers  are  ditrcrent  portions  of  a  single  stream,  the  ni>per  portion  beinj;  called 
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PAHILICO  AMD  TAR  B1V£RS,  N.  C.-Continned. 

Commerce. 

Developiiiout  of,  nuder  improvement,  '88,  857;  '89,  1045. 
Lowering  of  freight  rates  consequent  npon  improvement,  '91,  1348. 
List  of  steamers  and  statement  of  freigut  transported  for  1892,  '92,  1123. 

Engrtneers. 

Chief  of  Enoixkf.rs. 

Reports, '88,  117;  '89, 136;  '90,  122;  '91. 157;  '92,  158. 
Enginkrus  IX  Ciiargk. 

Capt.  W.  H.  Bixby,  1886-'92.    Reports,  '88,  854;  '89,  1044,  2796;  '90,  1112;  '91, 
1347, 

Maj.  W.  S.  Stanton,  1802-'—.     Report,  '92,  1118. 
Assist  \n  rs 

J .  D.Wb  itford.     Report,  '88,  856. 

R.  Ransom.    Reports, '89,  1046;  '90,  1114;  '91.  1349. 

W.  H.  C  hmlbourne,  jr.   .Report,  '92.  1121. 

Obstructions. 

Bridges  obstmcting  the  Upper  Pamlico  River,  '89,  2796. 

Operations. 

1887-'88.  355  logs,  snags,  and  stnmps,  122  jetty  piles,  and  55  cords  of  brash  and 

small  snags  removed,  clearing  a  channel  60  feet  wide  by  2.5  feet  deep  and  5 

miles  in  length,  '88,  855. 
1888-'89.  2,480  trees,  logs,  and  stnmps  and  16  cords  of  snags  removed  from  the 

river,  and  1,270  trees  and  logs  removed  from  the  banks,  '89, 1045. 
1889-'90.  No  operations,  '99, 1113. 
1890-'91.  Repairs  to  plant,  '91,  1349. 
1891-^92.  4,548  snags  and  logs  and  40  cords  of  small  snags  cleared  from,  the  channel, 

and  3,666  trees  and  623  cords  brash  cut  on  the  banks,  '92,  1121. 

Piiysical  Characteristics. 

Original  condition  of  the  rivers,  '88,  854. 

Projects. 

These  two  rivers  have  beon  considered  by  Congress  separately  prior  to  1880,  but 
jointly  ever  since  then.  The  original  project  of  1870  (for  the  Pamlico)  and  of 
1879  and  1889  (for  the  Tar),  as  since  slightly  modified  and  continued  to  date, 
proposed  to  secnre  a  clear  and  safe  channel  9  feet  deep  at  low  water  up  to 
Washington ;  thence  a  channel  60  feet  wide  and  3  feet  deep  at  low  water  for 
23  miles  farther  to  Greenville;  and  thence  a  channel  60  feet  wide  and 20  inches 
deep  at  low  water  for  26  miles  farther  to  Tarboro  and  Rocky  Monnt  Little 
Falls.  The  total  final  cost  of  this  work  was  estimated  in  1880  to  be  $92,200. 
'90,  1112.  ' 

Surveys. 

Maps. 
'90, 1114;  '91,  1348;  '92.  Atlas,  22. 


PAIVIUIVKir  BITER,  TA.— Improvrmekt  or. 

(Continued  from  Vol.  II,  p.  390.) 

Appropriations. 

1880-'87 $12,500 

1888 3, 000, '88,  830. 

1890 3,000, '90.  1075. 

1892 3,000, '92,  1063. 

Total 21,500 

List  of  appropriations,  '88,  830. 

Enffineers. 

Chief  of  Engineers. 

Reports, '88,  112;  '89,  130;  '90,  117;  '91,  145;  '92,  140. 
Engixekrs  IX  Charoe. 

S.  T.  Abert,  U.  S.  agrnt,  18«0-'9l.     Reports,  '88,  828;  '89,  1013;  '90,  1074. 

Lient.  Col.  P.  C.  Hains,  18jU-'92.    Report,  '91,  1275. 

Maj.  C.  E.  L.  B.  Davis,  1892-'—.     Report,  '92,  1062. 
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PAmUNKY  RIVER,  V A.— Continued. 

Operations. 

18ej7-'88.  673  linear  feet  of  dike  built;  310  logR,  snags,  stumps,  and  trees  removed; 

12  mats  bnilt  and  sunk,  '88,  829. 
1888-*89.  No  operations,  '89.  1013. 
1889-^90.  90  trees,  Iooth,  and  snags  reraoYod;  repairs  made  to  dikes  at  Skidmore  and 

Spring  Bars;  5G6  linear  feet  pile  and  brush  dike  built  at  Skidmores  Bar  by 

hireil  labor;  8,07G  cubic  yards  material  dredged  under  contrjvct,  '90,  1074. 
1890-'91.  No  operations,  '91,  1276. 
1891-'92.  110  snags  removed  from  the  channel;  and  103  trees  cleared  from  the  banks, 

'92,  1063. 

Physical  Ciiaracteristics. 

Description  of  the  river,  '88,  828. 

Projects. 

By  Capt.  Phillips,  1880,  for  improvement  of  river  by  dredging  through  sand  and 
gravel  bars,  and  removal  of  snags,  logs,  and  similar  obstructions,  foruiiug  a 
channel  40  fe<tt  wide  and  from  5  to  6  feet  deep  at  low  water;  estimated  cost, 
$19,541/80,  905,906.  Increased  in  1885  to  provide  for  ad^tional  work  on 
lower  bars  to  $28,300,  '85,  983;  '87,  943;  '91, 1275. 

Surveys. 

Maps. 
'88,  828;  '90,  1074. 


•  PASCAOOU1L.A  RIVER,  IIIISS.— iMrROVEMBNT  OF. 

(Continued  from  Vol.  11,  p.  391.) 

Appropriations. 

1827-^87 $104,500 

1888 27,000,  '88.  1212. 

1890 20,000,  '90,  1708. 

1892 20,000,  '92,  1455. 

Total 171,500 

List  of  a])pr(>priatious,  '88,  1210. 

Contracts. 

1890.  G.  C.  Fo1m)s  &  Co.,  for  dredging,  at  16.2  cents  per  cubic  yard,  *90, 1707.  Ala- 
bama Dretluing  and  .letty  Company,  for  dam  construction,  at  $3,350,  '90,  1707. 

1891.  Alabama  Dredging  and  Jetty  Company,  for  dredging,  at  24  cents  per  cubic 
yard,  '91,  1791. 

Engineers. 

Chief  of  Enginerrs. 

Reports,  '88,  163;  '89,  190;  '90.  172;  '91,  217;  '92,210. 

Engineer  in  Ciiakgr. 

Maj.A.N.Damroll,1878-'— .    Report*, '88,  1210;  '89.1443;  '90,  1706;  '91,  1788; 
'92,1453.  »        .  »        .  » 

Operations* 

1887-88.  Dreclging  under  contract  continued,  '88,  1211. 

1888-'89.  No  operations,  '89,  1445. 

1889-^90.  52,68r>  cubic  yards  material  dredged,  '90,  1707. 

1890-^91.  131,656  cubic  yards  material  dredged,  '91,  17i  0. 

1891-92.  160,217  cubic  vnrds  material  dredged ;  205  snags  and  logs  cleared  from 
tbe  cbannol,  and  269  trees  cleared  froui  the  banks,  '92,  1455. 
Projects. 

The  project  of  1879  proposed  the  formation  of  a  dredged  channel  through  the  bar 
at  the  mouth  200  feet  wide  and  7  feet  deep,  and  the  removal  of  snags  and  over- 
hanging troos  from  the  river  for  its  entire  lengtli;  estimntod  cost,  $53,800,  '74. 
1,  iot ;    /9,  OQ-*. 

From  1878  to  1885,  inclusive,  $59,000  was  appropriate.!.  '86,  1204. 

In  1886  it  was  proposed  to  form,  by  dredging,  a  channel  12  feet  deep  from  the  mills 
at  Moos  Point  to  the  anchorage  in  the  bay,  a  distance  of  lU  miles;  estimated 
cost,  $78,100,  '86,  1217.  ' 

Owing  to  increased  cost  of  excavation  the  estimate  was  raised  to  $116,100,  with 
$69,000  for  completion  in  1890,  '90,  170^, 
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PASQUOTANK  RIVEK,  Jf.  €•— iMPBOYBBiKirr  of, 

Approprlatioii  s. 

1890 $3, 000, '91,  1337. 

1892 3,000/92,  1113. 

Total 6,000 

Engrineers. 

Chief  of  Enginrers. 

Reports, '89,  148;  '91,  155;  '92,156. 
Engineers  in  Charge. 
Capt.  W.  H.  Bixby,  1888-'92.    Reports,  '89,  1135;  '91,  1336. 
Maj.  W.  S.  Stanton,  1892-'—.    Report,  '92,  1111. 
A,ssistant. 
C.  Schuster.    Report,  '91,  1337. 
OperatioDS* 
1890-'91.  1,614  snags  and  one  wreck  removed  from  the  channel,  and  65  overhanging 

trees  cleared  from  the  banks,  '91,  1336. 
1891-'92.  No  operations,  '92, 1112. 
Physical  €liarac4 eristics. 
I^Hcription  of  the  locality,  '89,  1136. 

Projects. 

hy  Caipt.  Bixby,  1889,  for  improvement  for  steamboats  between  the  ends  of  Turners 
Cat,  and  the  barges  from  the  Moccnsin  Tract  up  about  5  miles  to  the  Lebanon 
Bridge;  estimated  cost,  $9,000.  '89,  1137;  '91,  1335. 

In  1892  Maj.  Stanton  recommended  that  farther  improvement  above  the  mouth  of 
Moccasin  Tract  be  discontinued,  '92,  1112. 

Surve}^s. 

Examination  ordered  by  act  of  Augnst  11,  1888.    Made,  1889,  under  direction  of 

Capt.  Bixby,  '89,  1135.  • 

Maps. 
'91,  1337;  '92,  Atlas,  19. 


PASSAIC  RITER  below  nrewark,  W.  J.— Improvement  op. 

(Continued  from  Vol.  II,  p.  393.) 

Appropriations. 

I«72-'87 $172,600 

1888 27,000,  '88,  648. 

1890 40, 000, '90,  851. 

1892 *45, 000, '92,  875. 

Total 284,500 

List  of  appropriations,  '92,  875. 
Commerce. 

Commercial  interests  of  the  river,  '88,  647, 648. 
Contracts. 

1889.  R.  G.  Packard,  for  dredging,  at  22  cents  per  cubic  yard,  '90,  850. 
1891.  R.  G.  Packard,  for  dredging,  at  30  cents  per  cubic  yard,  '91,  990. 
Ensriiiccrs. 

Chirp  of  Engineers. 

Reports,  '88,  69;  '89,  88;  '90,  79;  '91,  102;  '92,  102. 
Engineers  in  Charge. 
Capt.  G.  McC.  Derby,  1886-'89.    Report,  '88.  646. 

Capt.  T.  L.  Casey,  1889-'—.    Reports,  '89,  825;  '90,  849;  '91,  988;  '92,  873. 
Operations. 

1887-^88.  500  linear  feet  of  dike  built,  '88,  647. 
1888-89.  Dike  extension  under  contract  continued,  '89,  826. 
1889-'90.  60,008  cubic  yards  material  dredged,  '90,  850. 
1890-'91.  No  openitious,  '91,  989. 

1891-^92.  100,692  cubic  yards  material  dredged,  '92,  873. 
Projects. 
By  Col.  J^ewtou,  1880,  for  formation  of  a  channel  200  feet  wide  and  10  feet  deep  at 
mean  low  water  from  the  Pennsylvania  KaiIroa<l  Bridge  at  Newark  t-o  Newark 
Bnv  by  dredging  and  tlie  construction  of  15,800  linear  feet  of  pile  dike;  esti- 
mated cost,  $232,875,  '80,  537 ;  '84,  741. 
.^_^___^_^___^_^___^_^____^___ "    ■"  ■  .11111      , 

*  For  improvement  of  the  entire  river*  '92i  879« 
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PASSAfC  RIFER  below  Newark,  N.  J.— Continued. 

Projects — Con  tinned. 
By  ljieut.Col.  Gil If'spie,  1884;  for  extension  ofcbnnnel  through  shoals  in  Newark 
Bay  by  dredging  and  the  extension  of  the  dike  at  the  month  of  the  river  about 
8,000  feet;  estimated  cost,  $121,000,  increasing  the  original  estimate  to  $353;875, 
•84,741;  '87.765,766. 


• 


PASSAT€  RIVER  above  Ifewnrk,  N.  J.—Improvement  of. 

(Continued  from  Vol.  II,  p.  392.) 

Appropriations* 

1872-W $126,250 

1888 7, 500, 'Sa,  646. 

1890.^ 5, 100,  '90,  849. 

Total 188,860 

List  of  appropriations,  '88,  646. 
Commerce. 

Commercial  interests  of  the  river,  '88,  646. 
Contracts. 

1891.  R.  Parrott,  for  dredging,  at  35  cents  per  cubic  yard,  '91,  993. 
EuiTineers. 
Chikf  or  Engineers. 

Reports,  '88,  68;  '89,  87;  '90,  78;  '91,  100;  '92, 102. 
Enginrekb  in  Charge. 
Capt.  G.  McC.  Derby,  1887-'89.    Report,  '88,  645. 
Capt.  T.  L.  Ciisey,  1889-'—.     Reports,  '89,  824 ;  '90,  848 ;  '91, 990;  '92,  876. 

Operations. 

1887-'90.  No  operations  on  account  of  insufficient  allotments,  '88,  646;  '89,  824;> 
'90  848. 

1890-'9i.  No  operations,  '91,  991. 

1891-^92.  10,718  cubic  yards  material  dredged  under  contract  and  2,333  cubic  yards 
by  hired  labor,  '92,  877. 
Projects. 

By  Lieut.  Col.  Newton,  1872,  for  partial  improvement  of  river  above  Newark,  so  a« 
to  afford  a  channel  6  feet  deep  at  low  water  to  the  head  of  navigation  at 
Passaic,  by  means  of  dredging  and  dike  construction ;  estimated  cost,  $123,924, 
•72,  805,807;  '80,  536;  '86,  793. 

In  1885  the  project  was  amended  to  provide  for  a  channel  7^  feet  deep  Arom  the  £rie> 
to  the  Midland  RaUroad  Bridge,  '87,  764. 

From  1872  to  1886,  inclusive,  $126,250  was  appropriated,  when  it  was  estimated  that 
$7,512  would  be  required  for  completion  of  project,  '86,  796,  797.  Amount 
required  for  completion  increased  in  1890  to  $8,199.79,  to  include  plant  pur- 
chased, '90,  849. 

By  Capt.  Casey,  1890,  for  excavating  a  channel  100  feet  wide  and  6  feet  deep  for  a 
distance  of  1,600  feet  through  Third  Biver  Bar;  also  for  removal  of  bowlders, 
at  various  poiute  in  the  river,  increasing  the  total  estimated  cost  of  the  improve- 
ment to  $193,822,  '91,  991, 992. 
Surveys. 

Of  river  above  Newark.    Made,  1889,  under  direction  of  Capt.  Casey,  '90, 848. 


PASSO  CAVA1L.1.0,  TEX.— (See  Matagorda  Bay.) 


PATAPSCO  RITER9  MD.— (See  Baltimore  Harbor.) 


PATCHOOIIE  RIFER,  N.  F.— Improyemknt  or. 

(Continued  from  Vol.  II,  p.  394.) 

Appropriations. 

1890 $16, 000, '91,  827. 

1892 8, 000, '92,  726. 

Total 23,000 

8648—22 


338  INDEX   OP 

PATCHOOUE  RIVER,  Bf.  J.— Continned. 

Contracts. 

1891.  K.  Bailey  <&  Sods,  for  jetty  coostr action,  riprap,  at  $2.80  per  toOy  '91, 828. 

1892.  A.  £.  Smith,  for  drodgiug,  at  20  cents  per  cable  yard,  '92, 726. 

Eni^ineers. 

Chief  of  Engineers. 

Reports,  '91,  78 ;  '92, 83. 
Engineer  in  Charge. 

Col.  D.  C.  Houston,  1890-'—.    Reports,  '91,  825;  '92,  724. 

Operatlonft. 

1890-^91.  450  tons  of  stone  placed  in  riprap  Jetty,  completing  150  linear  feet  of  the 

same,  '91,  827. 
1891-'92.  2,552  tons  of  riprap  delivered  in  the  jetty,  completing  900  linear  feet  of 

the  same ;  16,265  cubic  yards  material  dredged  Arom  the  channel,  '92,  725. 

Physical  Cliaracterisfflcs. 

Description  of  the  locality,  '91,  825. 

Projects. 

By  Lieat.  Col.  McFarland,  1886,  for  excavation  of  a  channel  60  feet  wide  from  the 
highway  bridge  at  Patchogae  to  the  6-foot  contour  in  Great  South  Bay,  a  dis- 
tance of  1  mile;  also  for  protection  of  the  channel  in  the  bay  by  a  riprap 
jetty  along  the  west  side  1,700  feet  in  length;  estimated  cost,  $40,000,  '91,826. 


PATIJXEIVT  RITER,  RID.— Improvement  of. 

(Continued  from  VoL  II,  p.  995.) 

Appropriations. 

1888 $6, 000, '89,  998. 

1890 6,000, '90,  1060. 

Total 11,000 

Commerce. 

Trade  of  the  river,  '88,  847. 

Contracts. 

1889.  T.  P.  Morgan,  for  dredging,  at  20  cents  per  cubic  yard,  '90,  1060. 

EniTineers. 

Chief  of  Engineers. 

Reports,  '88,  110, 116;  '89,  124;  '90,  111;  '91.  141;  '92,  142. 
Engineers  in  Charge. 

S.  T.  Abort,  U.  S.  agent,  1886-'91.    Reports,  '88, 846,  848;  '89,  998:  '90, 1060. 

Lieut.  Col.  P.  C.  Hains,  1891-'92.     R*!port,  '91, 1262. 

Maj.  C.  E.  L.  B.  Davis,  1892-'—.    Report,  '92, 1049. 

Operations. 

1887-'89.  No  operations, '88, 846;  '89,998. 
1889-'90.  18,295  cubic  yards  material  dredged,  '90,  1060. 
1890-'91.  19,525  cubic  yards  material  dredged,  '91, 1263. 
1891-'92.  No  operations,  '92, 1050. 

Pliysical  Characteristics. 

Description  of  the  river,  '88,  846. 

Projects. 

By  S.  T.  Abert,  1888,  for  improvement  of  the  Pafuxent  River  between  Benedict  and 
Hills  Landing  bv  dredging  through  Bristol  and  Swniiiis  Point  bars  a  channel 
200  feet  wide  and  from  12  to  13  feet  deep ;  estimated  cost,  $80,000,  '88, 850;  '91. 
1263. 

In  1891  Lieut.  Col.  Hains  considered  the  improvements  already  made  upon  the 
river  sufiioient  for  its  present  trade,  and  recommended  no  further  appropria- 
tions,'91, 1263. 

Surveys. 

Ordered  by  act  of  August  5, 1886.    Made,  1888,  under  direction  of  Si  T.  Abort.  'SSt 

818. 
Maph. 
'88,850;  '90,1060. 
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PAliTCATUCK  RIVER,  R.  I.  AND  CONN.— Impboybmsnt  of. 

(Continued  from  Vol.  .II,  p.  395.) 

Appropriations* 

im-'S7 $62,000 

1888 10, 000, '88,  510. 

1890 16, 600, '90,  580. 

1892 3,800,  '92,634. 

Total 92,400  • 

Contracts. 

1890.  Hartford  Dredging  Company,  for  dredging,  at  21  cents  per  cable  yard,'91, 728. 

Eninlneers. 

Chief  of  Enoinkkrs. 

Reports,  '88,  43;  '89,  53;  '90,  48;  '91,  60;  '92,  64. 
Engikkbrs  in  Charge. 
Maj.  W.  R.  Llvermore,  1887-'92.    Reports,  '88, 509 ;  '89,  635 ;  '90,  578 ;  '91, 726. 
Capt.  W.  H.  Bixby,  1892-'—.    Report,  '92,  633. 
Operations. 
1887-88.  48,939  cubic  yards  sand,  mud,  and  bowlders  excavated  from  the  channel, 

'88,  509. 
1888-89.  8,355  cubic  yards  material  and  6  cubic  yards  bowlders  removed  from  the 

channel,  '89, 635. 
1889-'90.  339  tons  of  rock  and  7,509  cubic  yards  of  sand  and  gravel  removed  from 

the  channel,  '90,  579. 
1890-^91.  17,316  cubic  yards  material  dredged,  '91,  727. 
189I-'92.  25,416  cubic  yards  material  dredged,  '92,  634. 
Projects. 
From  1871  to  1875,  inclusive,  $50,000  was  appropriated  and  expended  upon  the  exca- 
vation of  a  channel  5^  feet  deep  at  low  water  and  75  foot  wide  below  the 
wharves,  and  from  35  to  40  feet  wide  between  the  upper  and  lower  wharves, 
•71,741,744;  '75,ii,296;  '87,565. 
The  present  approved  project  contemplates  widening  the  channel  to  100  feet  below 
the  wharves  and  to  140  feet  between  the  upper  and  lower  wharves,  the  entire 
channel  to  be  dredged  to  8  feet  at  mean  low  water;  estimated  cost,  $38,637,  '88, 
43;  '91,727. 


PAWTUCKET  RITER,  R.  I.— Improvement  of. 

(Continued  from  Vol.  II,  p.  395.) 

Appropriations. 

1867-'87 $132,000 

1888 35, 000, '88,  497. 

1890 30, 000, '90,  568. 

189? 35, 000, '92,  618. 

Total 232,000 

Engineers. 

Chief  of  Engineers. 

Reports, '88.  38;  '89,  49;  '90.  43;  '91.  54;  '92,  58. 
Engineers  in  Charge. 
Maj.  W.  R.  Livermore,  1887-92.    Reports,  '88,  496;  '89, 621;  '90,  566;  '91,  709. 
Capt.  W.  H.  Bixby,  1892-'—.    Report,  '92,  616, 
Operations. 
1887-'88.  72,248  cubic  yards  material  dredged,  '88,  496. 
1888-'89.  No  operations,  '89,  622. 
1889-^90.  54,923  cubic  yards  sand  and  128  cubic  yards  bowlders  and  ledge  rocks 

removed  from  channel  by  hired  labor,  '90,  567. 
1890-^91.  No  operations,  '91,  710. 

1891-'92.  70,213  cubic  yards  material  dredged  by  hired  labor,  '92,  617. 
Piiysical  Cliaracteristics. 

Description  of  the  locality,  '90,  566. 
Projects. 
The  projects  of  1868  to  1874  proposed  the  formation,  by  dredging,  of  a  channel  7 
feet  deep  at  low  water  and  75  feet  wide  from  the  mouth  to  the  city  of  Paw- 
tucket,  '67,  449;  '68.  746;  '70,  450;  '75,  ii,  290.    This  work  was  completed  in 
1875,  '76,  i,49,  207;  '80,  81;  '83,  82;  '84,  609. 


« 
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PAWTVCKET  RIITEB,  R.  I.— ContinnecL 

Projects — ContiDued. 
By  Lieut.  Col.  Elliot,  1884,  for  the  formation  of  a  ohannel,  by  roek  removal  and 
dredging,  100  feet  wide  and  12  feet  deep  at  mean  low  water  from  the  Red 
Bridge  to  the  rock  cutting  at  Pawtncket:  thence  a  channel  to  Pawtucket 
Bridge  40  feet  wide  and  U  feet  deep;  estimated  cost,  $382,478,  '84,  85,613: 
'85,  593;  '87,  548. 


• 


PEARli  RIFEB,  MISS.,  iMlew  Jaek9on.— Improvement  of. 

(Continaed  from  Vol.  II,  p.  898.) 

Appropriations* 

f880-'87 $93,125 

1880 15,000, '88,  1225. 

1890 20,000,  '90,  1716. 

1892 15,000,  '92,  1462. 

Total 143,125 

List  of  appropriations,  '88,  1222. 
Commerce. 
Reduction  in  fjreight  rates  consequent  upon  improvement,  '88,  1224. 
Benefits  from  improvement,  '90,  1716. 
Enirineers. 
Chief  of  Engineers. 
Reports, '88, 165;  '89,  192;  '90,  174;  '91,219;  '92,  212. 

M^i.  A.  N.  Damrell,  1£»4-'— .    Reports, '8a  1221;  '89.  1455;  '90.  1714;  '91,  1795; 
'92.  1460. 
Operations. 

1887-88.  210  snags  and  logs  removed  from  channel,  256  piles  driven,  and  406  cords 

of  willow  mattress  placed,  '88,  1223. 
1888-'89.  1,960  snags,  logs,  and  trees  removed  fVom  the  channel,  and  2,120  trees  and 

logs  sunk  in  Old  River  Bulkhead;  700  cords  of  willow  mattress  placed,  '89, 

1458.  . 
1889-'90.  2,988  snags,  stumps,  and  trees  removed  from  the  channel,  and  2,520  trees 

removed  from  the  banks,  '90,  1715. 
1890-^91.  Log  flat  huilt,  '91.  1796. 
1891-'92.  1,002  snags  and  9  drift  piles  removed  from  the  channel,  and  13,077  trees 

cleared  from  the  hanks,  '92,  1463. 
Projects. 
By  Maj.  Howell,  1879,  for  improvement  of  the  river  from  Jackson  to  the  mouth,  by 

removal  of  all  trees,  snags,  logs,  and  similar  obstructions,  to  a  depth  of  5  feet 

below  low-water  mark;  also  by  removal  of  overhanging  trees  from  the  banks; 

estimated  cost,  $95,940,  '80,  1155;  '87,  1339. 
Project  modified  in  1885  to  provide  for  dredging  a  channel  12  feet  deep  at  mean 

low  water  over  the  bar  at  the  mouth  of  Kast  Pearl  River,  '85,  1367;  '87,  1341. 
Amount  appropriated  from  1880  to  1886,  inclusive,  $93,125;  amount  estimated  to 

complete  project,  $70,000,  '87,  1339, 1342. 
In  1892  it  was  estimated  that  an  annual  expenditure  of  $5,000  woald  be  required 

to  maintain  the  improvement,  '92,  1462. 


PEARI^  RIFER,   ]niSS.,  between  Cartiiagpe  and  Jackson^ 

iMPROVKMKNT  OF. 

(Continued  from  Vol.  II,  p.  397.) 

Appropriations. 

187J^'87..-.. $20,750 

1888 2,500, '88,  1220. 

1890 3,000,  '90,  1714. 

1892 5,000,  '92,  1464. 

Total 31,250 

List  of  appropriations,  '88,  1219. 
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PEARL  RIV£R,  MISS.,  between  Carthagre  and  Jackson— 

Continued. 

Commerce. 

Reduction  iu  freight  and  insurance  rates  consequent  upon  improyement.  '88,  1220. 

Enirineers* 

Chief  of  Enqinrerb. 

Reports, '88,  165;  '89,  192;  '90,  173;  '91,  220;  '92.  218. 
Engineer  in  Charge. 

Maj.A.N.Damrell,1885-'— .    Reporte,  '88,  1218;  '89,  1452;  '90,  1713;  '91,  1797; 
'92,  1462. 

Operations* 

1887-88.  27,000  snags,  stumps,  and  sunken  logs  removed  from  the  channel,  and  746 

overhanging  trees  removed  from  the  hanks,  '88,  1220. 
1888-'89.  27,532  snags,  stumps,  and  sunken  logs  removed  from  the  channel,  and  372 

overhanging  trees  removed  from  the  bankisy  '89,  1454. 
1889-'90.  No  operations,  '90,  1713. 
1890-'91.  9,148  snags  cleared  from  the  channel,  and  1,194  trees  cleared  from  the 

banks,  '91,  1798. 
1891-92.  10,330  snags  removed  from  the  channel,  and  5,712  trees  cleared  from  the 

banks,  '92, 1463. 

Projects* 

By  Moj.  Howell,  1879,  for  improvement  of  the  river  between  Carthage  and  Jack- 
son, a  distance  of  105  miles,  providing  for  a  clear  channel  5  feet  dee])  at  low 
stage  of  the  river,  by  removal  of  snags,  logs,  etc.;  estimated  cost,  $21,000, 
•79,  878, 900;  '87. 1336.    Estimate  revised  in  1887  to  $oO,000,  '87, 1336;  '91, 1797. 


PEARL   RIVER,  RIISSm  between   Edinburgr   and   Cartliagre.— 

Improvement  of. 

(Continued  from  Vol.  II,  p.  897.) 

Appropjriations* 

18§4-'87 $4,750 

1888 5,000,  '88,  1218. 

1890 5, 000, '90,  1712. 

1892 500,  '92,  1466. 

Total 15,250 

List  of  appropriations,  '89,  1450. 

Commerce. 

Reduction  in  freight  and  hauling  rates  due  to  improvement,  '88,  1217;  '89,  1451. 

Engineers. 

Chief  of  Engineers. 

Reports, '88,  164;  '89,  191;  '90,  173;  '91,  220;  '92,  214. 
Engineer  in  Charge. 

Maj.A.N.Damrell,1885-'— ,    Reports, '88,  1216;  '89,  1450;  '90,  1711;  '91,  1799; 
'92.  1465. 

Operations. 

1887-'88.  4,011  snags,  trees,  and  stnmps  removed  from  the  channel,  and  128  over- 
hangingtrees  from  the  banks,  '88,  1217. 

1888-89.  7,970  logs,  snags,  and  stumps  removed  from  the  channel,  and  826  over- 
hanging trees  from  the  banks,  '89,  1451. 

1889-^90.  3,812  logs,  snags,  and  stumps  removed  from  the  channel,  and  3,965  over- 
hanging trees  cut  from  the  banks,  '90,  1712. 

1890-'91.  No  operations,  '91.  1799. 

1891-92.  22,884  snags  and  stumps  and  31  piles  of  drift  removed  from  the  channel, 
and  9,700  trees  and  logs  cleared  from  the  banks,  '92,  1465. 

Projects. 

By  Maj.  Stickney,  1884,  for  improvement  of  the  river  between  Carthage  and  Edin- 
burg,  a  distance  of  25  miles,  giving  a  high-water  channel  for  six  months  of 
the  year,  by  removal  of  snags,  logs,  and  similar  obstructions ;  estimated  cost, 
$13,469, '84,  1289;  '85,  1371;  '87,  1.S34;  '88,  1216.  Project  completed  in  1890 
at  a  cost  of  $14.7.50,  '90,  1712.  An  annual  expenditure  of  $500  required  for 
maintenance  of  improvement,  '92,  1466. 
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PEASE  CREEK,  FliA.— iMPROVKSfKMT  07. 

(Continned  from  Vol.  JI^  pp.  117  and  399.) 

Appropriations. 

•  1881-'90 $51,000 

Engineers. 

GUIRF  OF  EnOINKERS. 

Report«/88, 147;  '89,  169;  '90,  152;  '91,  190. 
Enoinebr  in  Charge. 
Capt.  W.  M.  Black,  1886-'—.    Reports,  '88,  1102;  *89, 1339;  '90,  1600. 

Lieut.  D.  D.  Gaillard.    Report,  '88, 1104. 
Operations. 

1887-'90.  No  operations  for  lack  of  funds,  '88,  1102;  '89.  1340;  '90, 1601. 
Piiysicai  Characteristics. 

Description  of  the  river,  '88,  1102;  '89,  1339. 
Projects. 

By  Capt.  Black,  1888,  for  iraprovement  of  Pease  River  between  the  Florida  Southern 
Railroad  Wharf  and  deep  water  of  the  harbor  by  rock  excavation,  removal  of 
snags,  and  clearing  the  banks  of  overhaneinff  trees,  giving  a  2- foot  navigable 
channel  of  30  feet  width  during  about  half  the  year;  estimated  cost,  $25,000, 

'88, 1102,  lias. 


PECONIC   RITEB,  IV.  IT.— Survey  ov. 

Enirineers. 

Chief  of  Engineers. 

Report,  '91, 81. 
Engineer  in  Charge. 
Col.  D.  C.  Houston,  1890.    Report,  '91,  855. 
Physical  Characteristics. 

Description  of  the  locality,  '91,  855. 
Plans. 
By  Col.  Houston,  1891,  for  excavation  of  a  channel  75  feet  wide  and  6  feet  deep  at 
mean  low  water  Irom  the  head  of  Merritt  Bsiy  to  Peconic  Bay ;  formation  of  a 
tuminf^  basin  in  Merritt  Bay  250  feet  long,  400  feet  wide,  and  6  feet  deep,  and 
extension  of  the  channel  to  2,000  feet  above  Merritt  Bay ;  estimated  cost, 
$44,000,  '91,  858. 
Surveys. 
Survey  ordered  by  act  of  September  19, 1890.    Made,  1891,  under  direction  of  CoL 
Houston,  '91,  857. 


PEE  DEE  RITER,  GREAT,  S.  C— Improvement  ov. 

(Continued  from  Vol.  II,  p.  400.) 

^riations. 

i880-'87 $47,000 

1888 20,000,  '88,  920. 

1890 12,500, '90,  1217. 

1892 10, 000, '92,  1205. 

Total 89,500 

List  of  appropriations,  '89, 1180. 
Eni^ineers.' 

Chief  of  Engineers. 

Reports, '88,  129;  '89,  153;  '90,  138;  '91,  172;  '92,  171. 
Engineers  in  Charge. 

Capt.  W.  H.  Bixby,  1885-'89.    Report,  '88,  920. 

Capt.  F.  V.  Abbot,  1889-'—.    Reports, '89,  1179;  '90,  1215;  '91,  1450;  '92,  1203. 
Assistant. 

R.  Whitford.    Reports, '88,  923;  '89,  1180;  '90,  1217;  '91,  1452;  '92,  1205. 
Operations. 
1887-'88.  634  logs,  trees,  and  stumps  removed;  also  1,690  trees  from  the  banks, 
'88»922. 
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PEE  BEE  RIVER,  GREAT,  S.  €.— Continned. 

Operations— Continned. 
1888- -'89.  220  trees  and  stumps  and  14  cords  small  sna^  removed  from  the  channel; 

50  trees  and  6^  cords  of  brush  removed  from  the  banks,  '89,  1181. 
188^^90.  1,517  lo^s,  trees,  and  snags  removed  from  the  channel;  3,551  trees  and 

100  cords  of  brush  cat  from  the  banks,  '90, 1217. 
1890-'91.  1,080  snaj^  removed  from  the  channel,  and  1,034  trees  cleared  from  the 

banks,  '91,  1452. 
1891-'92.  1,648  snags  and  10  cords  of  small  snags  removed  from  the  channel,  '92, 
1205. 
Physical  Characteristics. 

Original  condition  of  the  river,  '88,  920. 
Projects. 
By  Capt.  Phillips,  1880,  for  improvement  of  Great  Pee  Dee  River  by  removal  of 
obstructions,  natural  and  artificial,  so  as  to  secure  a  navigable  depth  of  9  feet 
as  high  as  Smiths  Mills,  about  46  miles,  above  the  confluence  of  the  Pee  Dee 
and  Waccamaw  rivers,  and  from  thence  a  depth  of  3^  feet  as  high  as  the  turn 
of  Cheraw,  a  distance  of  149  miles  above  the  confluence  of  the  two  rivers 
above  mentioned, '80,  124,845;  '91,  1450. 
Surveys. 
Maps. 
'89,  1189. 


PEE  DEE  RIVER,  liITTIiE,  S.  €.— Improvement  of. 

(Continued  from  Vol.  II,  p.  401.) 

Appropriations. 

1888 $5, 000, '88,  128. 

1^90 5, 000, '90,  1213. 

1892 5, 000, '92,  1202. 

Total 15,000 

Enj^ineers. 

Chikf  of  Enginrrrs. 

Reports,  '88,  128;  '89,  153;  '90,  138;  '91,  171;  '92,  171. 
Enginbbk  in  Charge. 

Capt.  F.  V.  Abbot,  1888-'— .    Reports, '89,  1175;   90,  1212;  '91,  1448;  '92,  1201. 

A  QATAT  A  NT 

R.Whitford.    Reports, '89,  1176;  '91,  1449;  '92,  1203. 
Operations. 

1887-'88.  No  operations,  '88,  128. 

1888-^89.  883  trees,  logs,  and  suags  removed  from  channel,  and  1,771  trees  cut  and 
trimmed  on  the  banks,  '89,  1176. 

1889-'90.  1,481  stumps  and  snags  removed  from  the  channel,  and  1,022  trees  and 
221  cords  of  brush  cut  from  the  banks,  '90,  1214. 

1890-91.  1,698  snn^s  and  logs  and  44  cords  of  small  snags  removed  from  the  chan- 
nel, and  1,896  trees  and  110  cords  of  brush  cleared  from  the  banks,  '91,  1449. 

1891-92.  1,072  snags  and  logs  and  47  cords  of  small  snags  removed  from  the  chan- 
nel, and  1,252  trees  and  91  cords  of  brush  cleared  from  the  banks,  '92,  1203. 

Projects. 

By  Capt.  W.  H.  Bixby,  1887,  for  improvement  of  the  river  by  the  removal  of  snags, 
trees,  and  similar  obstructions,  clearing  it  for  a  4-foot  draft  steam  navigation 
from  its  mouth  to  the  Lumber  River,  and  thence  for  a  4-foot  draft  pole-boat 
navigation  to  Little  Rock,S.C.;  estimated  cost,  $50,000,  '87,  1114;  '91, 1448. 
(Surveys. 
Maps. 
'90, 1214. 


FERIBROKE  HARBOR,  HIE.— Examination  of. 

Engrineers. 

Chief  of  Engineers. 

Report,  '89,  31. 
Engineer  in  Charge. 

Lieut.  Col.  J.  A.  Smith,  1889.    Report,  '89,  546. 
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FEMBBORfi  HARBOB,  HIE.— Continued. 

Physical  Characteristics. 

Description  of  the  locality,  '89,  546. 
Plans. 
In  1889  Lieut.  Col.  Smith  did  not  consider  the  harhor  worthy  of  improvement, 
'89,  546. 
Sarve^s. 
Examination  ordered  by  act  of  Aagust  11, 1888.    Made,  1889,  under  direction  of 
Lieut.  Col.  Smith,  '89,  546. 


PENOBSCOT  BIVEB,  HIE.— (See  Bangor  Harbor.) 


PEBTSACOLA  BABBOB,  FI^A.— Improyrmbnt  of. 

(Continued  from  Vol.  II,  p.  402.) 

A  ppropriations* 

f878-'87 $215,000 

1888 85,000,  '88,  1166. 

1890 25,000,  '90,1680. 

1892 75, 000, '92,  1415. 

Total 350,000 

List  of  appropriations,  '88, 1164;  '89,  1377;  '91,  1710. 
Commerce. 

Commerce  of  Pensacola,  '91,  1729, 1734. 
Enirineers* 

Chief  of  Engineers. 

Reports, '88,  152,159;  '89,  177,184;  '90,  159;  '91,  202;  '92,  198. 
Board  of  Engineers. 
Convened  at  Pensacola,  Fla.,  July  16, 1891,  i)v  S.  O.  No.  5,  to  examine  and  report 
upon  project  for  improyement  of  Pensacola  Harbor.    Report,  '91, 1723.    (Capts. 
Price,  BlacV,  and  Carter.) 
Engineers  in  Charge. 
Capt.  R.  L.  Hoxie,  1885-'89.    Report,  '88, 1163, 1 191. 

Capt.  P.  M.  Price,  1889-'—.    Reporte,  '89,  1376,  1402;   '90. 1627;   '91,  1710, 1713: 
'92, 1412. 
Assistant. 
J.  E.  Turtle.    Reports,  '89,  1378,1408;  '90,  1629;  '91,  1715;  '92.  1416. 
Operations* 
1887-88.  1,716  tons  stone  received,  of  which  1,187  tons  were  placed  in  the  north 

jetty,  '88,  1165. 
1888-'89.  839  tons  stone  placed  in  north  jetty;  345  cubic  yards  of  concrete  blocks 

manufactured;  piles  driven  and  rojiairs  made  to  plant,  '89, 1379. 
1889-'90.  Operations  upon  north  and  south  jetties  continued,  '90,  1629. 
1890-'91.  No  operations  pending  revi.siou  of  project,  '91,  1711. 
1891-'92.  14.151  cubic  yaids  material  dredged,  '92,  1415. 
Piiysicai  Cliaracteristies. 
Description  of  Pensacola  Bay,  '89,  1404, 1410;  '91,  1723. 

Winds,  tides,  currents,  and  tidal  discharge,  '89, 1405, 1408, 1412;  '91,  1724, 1726. 
Movement  of  beach  line,  '91,  1718, 1727. 
Current  velocities,  '91, 1719. 
Plans. 
By  Capt.  Price,  1889,  for  formation  of  a  channel  through  the  outer  and  inner  bars 
of  Pensacola  Harbor  by  coustruction  of  a  concret<e  jetty  on  Calafaytas  Shoals 
extending  from  the  shore  to  the  23-foot  curve  and  built  to  the  height  of  mean 
high  water;  estimated  cost,  $2,295,719,  '89,  1406. 
Projects. 
By  Capt.  Damrell,  1879,  as  modified  by  Board  of  Engineers,  1881,  for  reestablish- 
ment  of  old  shore  line  by  coiiRtruction  of  4,000  linear  feet  brush  and  stone  jet- 
ties in  front  of  Fort  McKae  and  deepening  the  channel  across  the  inner  bar 
by  dredging  to  24  feet  depth  by  300  feet  width;  estimated  cost,  $150,000,  '79. 
101,  803,  810;   '81,  1175;   '84,  1162;  '86.  1180.     Failure  of  tides  to  maintain 
dredged  channel.      Total  amount  appropriated  from  1878  to  1886,  inclusive, 
<Q15,000;  estimated  cost  of  completion  of  project,  $40,000,  '87,  1269. 
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PEIIfSA€OI.A  HABBOR,  FI.A.— ContinTied. 

Projef^ts — Con  tinned. 

In  1888  it  was  estimated  that  $60,000  wonld  be  reqnired  for  completion,  making  the 
total  cost  of  the  work  $275,000,  '88,  1164.  This  estimate  was  increascSl  by 
$81,000  in  1890,  '90, 1630. 

By  Board  of  Engineers,  1891,  to  obtain  a  channel  24  feet  deep  at  mean  low  water 
over  the  inner  and  onter  bars  by  raising  the  shore  arm  of  the  western  jetty  to 
high  water ;  raising  the  crest  of  the  jetty  from  the  shoulder  to  a  point  5,000  feet 
onfc  to  the  mean  height  of  the  beginning  of  ebb  outflow;  for  the  next  4,300 
feet  the  crest  to  be  brought  up  to  mean  low  water:  the  shore  arm  of  the 
eastern  jetty  to  be  raised  to  high  water,  the  crest  6i  the  jetty  then  to  sink 
•  within  a  distance  of  1,200  feet  to  the  level  of  the  foundation  course ;  the  jetties 
to  be  constructed  with  a  foundation  course  of  brush  mattress  lOO  feet  wide 
and  a  superstructure  of  rubble  stone  capped  with  concrete:  total  estimated 
cost,  including  the  removal  of  500,000  cubic  yards  of  material  from  the  channel 
between  the  jetties,  $1,830,400,  '91,  1731,1732. 
Snn'eys. 

Resnrvey  of  outer  and  inner  bars  ordered  by  act  of  August  5, 1886.  Made,  1889, 
under  direction  of  Capt.  Price,  '89,  1403;  '91, 1715. 

Maps. 
•90, 1630;  '91, 1733. 


PENSAUKEE  HABBOB,  lins.^lMPRoyEMiBKT  ov. 

(Continued  from  Vol.  II,  p.  403.) 

Appropriations*  ^ 

1882-^84 $15,000 

Enirin«ei*s* 

Chief  of  Engineers. 

Reports,  '88,  237;  '89,  276;  '90,  249;  '91,  319;  '92,  305. 
Enginkers  in  Charge. 
Maj.  C.  E.  L.  B.  Davis,  1886-'92.    Reports,  '88,  1841;  '89,  2049;  '90,  2333;  '91, 

2533. 
Maj.  J.'  F.  Gregory,  1892-'—.    Report,  '92,  2179. 
Operations. 
1887-'91.  No  operations  since  1885,  '88,  1842;  '89.  2049;  '90,  2333. 
1891-'92.  600  linear  feet  of  west  end  of  pier  repaired  by  hired  labor,  '92,  2179. 
Plans* 
Maj.Davis,  1890,  reported  tliat  there  existed  no  further  commercial  necessity  for 
continuation  of  improvement,  '90,  23^. 
Projects.  * 

By  Lieut.  Col.  Robert,  1882,  to  secure  a  navigable  channel  from  Green  Bay  into  the 
Pensaukee  River  by  construction  of  2,500  linear  feet  of  slab-pier  work  extend- 
ing to  the  10-foot  curve,  with  dredging;  to  provide  a  channel  of  entrance,  with 
an  available  depth  of  10  and  a  width  of  100  feet;  estimated  cost,  $50,000,  '82, 
2132;  '83,  1650. 


PEi^^SAUKEIV  CREEK,  Bf.  J.— Examination  or. 

Ensrineers* 

Chief  of  Enginkers. 

Report,  '9JL,  lia 
Engineer  in  Charge. 
Maj.  C.  W.  Raymond,  1890.    Report,  '91, 1100. 
Piiysicai  Ciiaracteristics* 

Description  of  the  locality,  '91,  1100. 
Plans. 
In  1890  Maj.  Raymond  did  not  consider  the  creek  worthy  of  improvement, '91, 
1100. 

Surveys. 

Examination  ordered  by  act  of  September  19, 1890.    Made,  1890,  under  direction 
of  M^j.  Raymond,  '91,  1100. 
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PEIVTWAT£B  HARBOR,  JIIICII.— IsfPROYXiOBNT  of 

(Continued  from  Vol.  11^  p.  404.) 

A  ppropriatioiis* 

18b7-'87 $217,820 

1888 8, 000, '88, 1908. 

1890 8,000,  '90.2632. 

1892 5, 000, '92.  233a 

Total 238,820 

List  of  appropriations,  '92,  2330. 
Contracts. 

1889.  Stephen  Bedford,  for  white  pine  timber,  at  $21  per  M  feet,  B.M.:  Geer  & 
Crawford, for  edffings, at  $3  per  cord;  Chicago  and  Lemont  Stone  Company, 
for  stone,  at  $8.^  per  cord;  Parkhnrst  &.  Wilkinson,  for  drift  bolts,  at  $2.05 
per  pound,  '89,  2177.  Weinier,  Rath  &  Gaylord,  for  breakwater  construction, 
at  a  total  of  $5,239.62 ;  Robert  Finch,  for  dredging,  at  17  eents  per  cubic  yard, 
•89.  2178. 

1890.  Geer  &  Crawford,  for  edgings,  at  $3  per  cord,  '90.  2633. 

1891.  Sands  &.  Maxwell  Lumber  Company,  for  white  |>ine  timber,  at  $18  per  M  feet, 
H.  M. ;  white  pine  plank,  at  $14  per  M  feet,  B.  M.,  and  edgings,  at  $3  per  cord; 
Parkhnrst  &  Wilkinson,  for  bolts  and  spike,  at  2Ji  cents  and  2f  cents  per  pound ; 
F.  A.  Hagan,  for  stone,  at  $2.24  per  cord,  '91.  2686. 

Eni^lneers. 
Chief  of  £nginrers. 

Reports,  '88.  254;  '89.  297;  '90,  268;  '91.  339;  '92.  324. 
Engineers  in  CiiAiuiR. 
MaJ.  S.  M .  Mansfield.  1888-'89.    Report,  '88,  1907. 

Maj. W.Ludlow,  1889-'—.    Reports, '89.  2176;  '90.  2631;  '91.  2684;  '92.  2328. 
Operations. 
1887-'^.  50-foot  pier  extension  under  contract  completed,  '88.  1907. 
1888-'89.  No  operations,  *89.  2176. 
1889-^90.  9,917  cubic  yards  material  dredged;  612  linear  feet  sand  fence  built; 

repairs  to  piers,  '90. 2632. 
1890-'91.  7,200  cubic  yards  material  dredged  from  channel  between  piers;  270  linear 
feet  of  south  revetment  rebuilt;  repairs  to  north  pier  and  south  revetment, 
'91. 2685. 
1891-92.  Repairs  to  south  revetment  completed,  '92.  2329. 
Physical  Ciiaracteristics. 

Description  of  the  locality,  '90.  2631. 
Projects. 
By  MaJ.  Wheeler,  1866,  for  increasing  width  of  the  outlet  to  150  feet,  close  piling 
the  sides  of  the  cut,  extension  of  piers  across  the  bar  into  Lake  Micliigan  1.280 
feet,  and  dredging  the  channel  between  the  piers  to  a  depth  of  12  feet,  '67, 113 ; 
'68.  130. 
Original  estimate  of  1866  amended,  1873,  to  $192,020, '78.  1205;  '87,  2186.    From 

1867  to  1882,  inclusive,  $192,820  was  appropriated. 
In  1884  Capt.  Lock  wood  considered  that  tlie  completion  of  the  improvement  would 
require  the  construction  of  300  linear  feet  of  pier  work,  dredging  at  entrance 
and  between  piers,  and  repairs ;  estimated  cost,  $70,000,  '84.  liSo. 
In  1892  M^.  Ludlow  proposed  the  addition  of  4  cribs  to  the  south  pier  (in  comple- 
tion or  the  existing  project),  and  the  reconstruction  of  521  feet  of  north  pier, 
619  feet  of  south  pier,  and  417  feet  of  south  revetment,  1,830  linear  feet  of  sheet 
pit  ing  for  north  pier  and  south  revetment,  and  dredging ;  estimated  cost,  $63,000, 
^92,  2330. 


PEPPEREIili  GOTE9  IVIE.— Examination  of. 

Engrineers. 

Chief  of  £noinbkrs. 

Report,  '91.  32, 614. 
Engineer  in  Charge. 

Lieut.  Col.  J.  A.  Smith.  1890.    Report,  '91.  614. 
Physical  Ciiaracteii sties. 
.Description  of  the  locality,  '91,  615. 

Plans* 

Lieut.  Col.  Smith  did  not  consider  the  locality  worthy  of  improvement,  '91,  616. 
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PETAliUniA  CREEK,  €AL*~Improvsksnt  07. 

(Continaed  from  Vol.  II,  p.  405.) 

Appropriations. 

1880-'87 $30,000 

1888 2, 000, '88,  2134. 

1890 4,000,  '90,2918. 

1892 10, 000, '92,  2656. 

Total 46,000 

List  of  appropriations,  '92, 2655. 
Contracts. 

1891.  M.  J.  Miller,  for  dredging,  at  50  cents  per  cubic  yard,  '91,  3119. 
Engineers. 
Chief  of  Exginekus. 

Reports, '88,  295;  '89,  351;  '90,  315;  '91,  397;  '92,  373. 
Enginrrr  in  Chargk. 
Maj.  W.  H.  Heuer,  1888-'— .    Reports, '88,  2133:  '89,  2488:  '90,  2917;  '91,  3119; 
'92.  2655. 
Operations. 
1887-'88.  Dredging  channel  completed  under  contract,  '88,  2134. 
1888*'91.  No  operations, '89,  2488;  '90,  2917;  '91,  3119. 
1891-'92.  37,025  cubic  yards  material  dredged  from  the  channel,  '92,  2656. 
Plans* 
By  MhJ.  Ileuer,  1888,  for  increasing  the  channel  depth  to  4  or  5  feet  bv  removal  of 
about  60,000  cubic  yards  of  material,  at  an  estimated  cost  of  $30,000,  '88, 2134. 
Projects. 
By  Lieut.  Col.  Mendell,  1879,  for  improvement  of  river  below  Petaluma  by  dredg- 
ing the  channel  to  a  depth  of  3  feet  at  low  water,  and  also  shortening  the 
existing  channel  5,820  feet  by  a  cut  50  feet  wide  and  3  feet  deep  at  low  water; 
estimated  cost,  $25,868.    Total  expenditure  to  completion  oi  work  in  1884 
was  $27,656,  '85,  2339;  '87,  2446. 


PETIT  JEAIV  RIVER,  ARK.— Improvemknt  or. 

(Continued  from  Vol.  II,  p.  406.) 

Appropriations. 

1886-'87 $3,500 

1888 2,500, '88.  1401. 

1892 3,500, '92,  1683. 

Total 9,500 

Commerce. 

Prospective  increase  to  result  from  improvement,  '88,  1401. 
Probable  reduction- in  freight  rates  consequent  upon  improvement,  '91,  2047. 
Engrineers. 
Chikf  of  Enginkbrs. 

Reports, '88,  187;  '89,  220;  '90,  198;  '91,  252;  '92,  243. 
Enqinekr  in  Chargk. 
Capt.H.  S.Taber,  1885-'—.    Reports, '88,  1400;  '89,  1652;  '90.  1939;  '91,  2046: 
'92,  1682. 
Operations. 
1887-'90.  No  operations, '88,  1401;  '89,  1653;  '90,  1940. 
1890-'91.  599  snags  and  340  cubic  yards  rock  and  gravel  removed  tcom  the  channel, 

and  4.079  trees  cleared  from  the  banks,  '91,  2046. 
1891-'92.  No  operations,  '92,  1683. 
Projects. 
By  Capt.  Taber,  1885,  for  improvement  of  high-water  navigation  as  far  as  Danville 
by  removal  of  snags  and  similar  obstructions:  estimated  cost,  $(i,'iSO,  '85,  1630. 
Increased,  1888,  to  $7,000,  '88, 1401.    ModiKed  in  1889  to  provide  for  the  expend!, 
ture  of  $2,500  below  Rocky  Crossing  iu  removing  timber  from  the  low-water 
channel  and  a  small  portion  of  the  ledges  at  Slaty  Crossing  and  Robinsons 
Ridge,  increasing  the  estimated  cost  of  improvement  to  $9,5C&,  '89, 1653, 1654 ; 
'92, 1683. 
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P£TOSKE¥  HARBOR,  MICH.— Impboysmxht  of. 

Appropriations. 

1890 $15, 000, '91,  2671. 

1892 20, 000, '92,  2315. 

Total 35,000 

Commerce. 

Present  aud  prospective  commerce  of  the  locality,  '90,  2G701 
Eng^ineers* 

Chief  of  Enginkkrs. 

Heports,  '89,  306;  '90.  274;  '91,  336;  '92,  321. 
Engineers  in  Charge. 

Lient.  Col.  S.  M.  Mansfield,  1888-'90.    Report,  '90,  2668. 

Maj.  W.  Ludlow,  1890-'—.    Reports,  '90,  2673;  '91,  2670;  '92,  231i. 

A  a  ai  flx  A  NT 

liieut.  J.  E.  Kuhn.    Report,  '90,  26d9. 
Piiysical  Ciiaracteristics. 

Description  of  the  locality^  '90,  2674. 
Projects. 

By  Maj.  Ludlow,  1890,  for  constmction  of  a  breakwater  extending  550  feet  offshore 

from  a  point  westward  of  the  landing  to  26  feet  of  water,  and  thence  extend- 

*     ing  eastward  about  1,200  feet,  so  as  to  overlap  the  landing  and  inclose  a 

sheltered  area  open  to  the  eastward  of  about  12  acres ;  estimated  cost,  $170,000, 

'90,  2675;  '91,  2671. 

In  1892  the  project  was  modiiied  and  limited  to  the  reconstrnction  of  the  existing 
landing  pier  of  solid  crib  work,  with  an  arm  extending  eastward,  at  an  esti- 
mated cost  of  $70,000,  '92,  2314. 
(Surveys. 

Surveys  for  harbor  of  refuge  ordered  by  act  of  August  11, 1888.    Made,  1889,  under 
direction  of  M%j.  Ludlow,  '90,  2673. 


PHIIiABEI^PHIA    HARBOR,    PA.— (See  Dblawarb  River  at  Phujl- 

DELPHI  A.) 


PINE  RIVER  at  Saint  Clair  City,  IVIicii.— Examination  ov. 

Engineers. 

Chief  of  Engineers. 

Report,  '89.  319. 
Engineer  in  Charge. 
Col.  O.  M.  Poe,  1888.    Report,  '89,  2282. 
Plans. 
In  1888  Col.  Poe  considered  the  existing  channel  facilities  sufficient  for  existing 
commercial  requirements,  and  did  not  recommend  further  improvements,  '89, 
2283. 
Surveys. 
Examination  ordered  by  act  of  August  11, 1888.    Made,  1888,  under  direction  of 
Col.  Poe,  '89.  2282. 


PISCATAliTAT  CREEK,  IVID.— Examination  OF. 

Enirineers. 

Chief  of  Engineers. 
Report,  '91,  145, 1279. 
Engineer  in  Charge. 
Lieut.  Col.  P.  C.  Hains,  1890.    Report,  '90, 1280. 
Physical  Characteristics. 

Description  of  the  locality,  '91,  1280. 
Plans. 
In  18U0  Lient.  Col.  Hains  did  not  consider  that  the  local  nature  of  the  improvement 
warranied  expenditure  by  the  United  Statics,  '91, 1281. 
Surveys. 
Examination  ordered  by  act  of  September  19, 1890.    Made,  1890,  under  direction  of 
Lieut.  CoL  Mains,  '91,  1280. 
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PISCATAWAY  CREEK,  VA.— Examination  of. 

Engpineers* 

Chief  of  Enginrkrs. 

Report,  '91, 146, 1289. 
Engineer  in  Charge. 

Lieut.  Col.  P.  C.  Hains,  1890.    Report,  '91, 1289. 
Physicnl  Characteristics. 
Deecription  of  the  locality,  '91,  1289. 

PlaDs. 

In  1890  Lient.  CoL  Hains  did  not  consideT  the  locality  worthy  of  improyement,  '91, 

1290. 
Sarvevs. 

Examination  ordered  by  act  of  September  19, 1890.    Made,  1890,  under  direction  of 
Lieut.  Col.  Hains.  '91, 1290. 


PI^ATTSBIJRO  HARBOR,  IV.  IT.— Improvbmsnt  of. 

(Continued  £rom  Vol.  II,  p.  409.) 


Appropriations. 


87 $146,180.01 

1888 7, 000. 00, '88,  2097. 

1890 32, 500. 00, '90,  2879. 

Total 185,680.01 

Engineers. 

Chief  of  Engineers. 

Reports,  '8^  288;  '89,  341,343;  '90,  307;  '91,  385;  '92,  364. 
Engineer  in  Charge. 
Maj. M.B.Adams,  1885-'— .*  Reports, '88,  2097;  '89,  2447,  2458;  *90,  2878;  '91, 
2931 ;  '92,  2607. 
Operations. 
1887-'88.  25,000  cubic  yards  material  dredged,  '88,  2097. 
1888-'89.  No  operations,  '89,  2447.* 
1889-'90.  3,000  cubic  yards  material  dredged,  '90,  2878. 

1890-'91.  Extension  of  breakwater  and  renewal  of  timber  superstructure  in  prog- 
ress, '91,  2931. 
1891-'92.  Breakwater  extension  completed  and  superstructuie  construction  in 
progress, '92,  2608. 
Piiysical  Ciiaracteristics. 
Description  of  the  locality,  '89,  2458. 

Plans. 

By  Maj.  Adams,  1888,  for  repair  of  1,250  linear  feet  of  existing  superstructure,  and 
construction  of  300  feet  of  additional  breakwater;  estimated  cost,  $32,500,  '89, 
344, 2459. 

Projects. 

The  earliest  ajppropriation  was  made  in  1836^  between  this  date  and  1844,  under 

appropriations  aggregating  $57,500, 854  linear  feet  of  breakwater,  covering  the 

city  wharves,  were  built,  '66,  iii,  17;  iv,  1881. 
Between  J864  and  1869  $28,000  was  expended  in  repair^, '66,  i,56;  '67,  234;  '68, 

29S;  '69.  182. 
In  1870  additional  breakwater  extension  was  undertaken  and  continued  to  1875, 

during  which  time  the  breakwater  was  extended  400  feet,  '71,  254;  '72,  271; 

'73.  393;  '74,  i,274;  '75,  i,352. 
Total  appropriations  from  1836  to  1886,  inclusive,  $146,180. 
Surveys. 
Examination  ordered  by  act  of  August  11, 1888.    Made>  1888,  under  direction  of 

M^j.  Adams, '89,  2458. 


PIjATTSIVIOUTH,   IVEBR.— (See  Missouri  River  between  mouth  and 

Sioux  City.) 


350  INDEX   OF 

PI^EASANT  RITE  If ,  HIE.,  from  Columbia  Falls  to  its  moutli.— 

Jmprovembnt  of. 

Appropriations. 

1^ $3, 500, '91,  674. 

Engineers. 

Chief  of  Ekginerrs. 

Reports,  '89,  32;  '90,  26;  '91,  20;  '92,  24. 
Engineeks  IK  Charge. 
Liout.  Col.  J.  A.  Smith,  1888-'92.    Reports,  '90,  467;  '91,  573, 
Lieut.  Col.  P.  C.  Hains,  1892-^—.    Report,  '92,  498, 
Assistant, 

F.  8.  Burrowes.    Report,  '90,  470. 
Operations. 
1891-^92.  Stone  beacon  built  on  ''  Channel  Rocks,''  and  an  iron  spindle  established 
upon  *'  Coffin  Rocks ; "  55  tons  of  rock  removed  from  river  above  Addison  Point, 
'92,  498. 
Physical  Characteristics. 

Description  of  the  locality,  '90,  468. 
Projects. 
By  Li<;ut.  Col.  Smith,  1890,  for  improvement  of  the  river  between  Colombia  Falln 
and  its  mouth  by  removal  of  rock  ledges  and  the  erection  of  three  beacons  to 
mark  the  position  of  dangerous  rodui;  estimated  cost,  $3,500,  '90,470;  '91, 
574. 
Surveys. 
Ordered  by  act  of  August  11, 1888.    Made,  1890,  under  direction  of  Lieut.  Col. 
Smith,  '90,  469. 


PliTinOIJTIi  HARBOB,  IVIASS.— Improvement  of. 

(Continued  from  Vol.  II,  p.  409.) 

»riations. 

i824-'87 $172,066.90 

1888 6, 000. 00, '88, 461. 

1890 8,000.00,  '90,511. 

1892 9,500.00,  '92,590.    • 

Total 195,566.90 

List  of  appropriations,  '92,  590. 

Contracts.        • 

1888.  A.  R.  Wright,  for  dredging  at  29}  cents  per  cubic  yard,  and  for  removal  of 

bowlders  weigliinja;  over  3  tons,  at  $10  per  cubic  yard,  '89, 586. 
1890.  National  Dredging  Company,  for  dredging,  at  27  cents  per  cubic  yard,  and 
removal  of  bowlders  of  over  3  tons  weight,  at  $10  each,  '91,  662. 
Eng^ineers. 
Chief  of  Knoikeers. 

Reports, '88,  31 ;  '89,41,43;  '90.35;  '91,44;  '92,50. 
Engineers  in  Charge. 
Lieut.  Col.  G.  L.  Gillespie,  1886-'89.    Report,  '88,  459. 

Lieut.  Col.  S.  M.  Mansfield,  1889^—.    Reports,  '89,  584,  596;  '90,  510;  '91,  660; 
'92,  588. 
OperatioDS. 

1887-'88.  8,312  cubic  yards  material  dredged  from  basin  and  channel,  '88,  460. 
1888-'89.  Breaches  in  plank  balkheads  at  Long  Beach  repaired  by  hired  labor,  '89, 

585. 
188^^90.  13,000  cubic  yards  material  dredged  from  the  basin,  '90, 511. 
1890-'91.  6,918  cubic  yards  material  dredged,  '91,  662. 

1891-92.  11,586  cubic  yards  material  dredged,  and  1,300  linear  feet  of  Long  Beach 
bulkheads  repaired,  '92,  590. 
Plans. 
In  1888  Lieut.  Col.  Gillespie  estimated  the  cost  of  improvement  of  Goose  Point 
Channel  by  dredging  and  rock  removal  at  $40,000,  and  did  not  couRider  the 
improvement  warranted  by  the  commercial  interests  involved,  '89,  597. 
Projects. 
Prior  to  1875  appropriations  were  applied  to  the  protection  and  preservation  of 
Long  Beach;  the  aggregate  of  appropriations  from  1824  to  1874,  inclusive,  was 
$103,566.90. 
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PI^TMOUTH  HARBOR,  RIASS.— Continued. 

Projects — Continaed. 
By  Lieut.  Col.  Thorn,  1874,  for  dredging  a  cbannel  100  feet  wide  and  6  feet  deep  from 
the  "  Middle  Ground"  to  ''Long  Wharf  "  at  Plymouth,  '75,  ii,  414.  Modified  in 
1876  to  provide  for  dredging  a  basin  866  feet  long,  150  feet  wide,  and  8  feet 
deep,  in  front  of  the  town  wharves,  '76,  i,  181 ;  '77, 188 ;  '78,  221 ;  '81, 528. 
In  1884-'85  it  was  proposed  to  widen  the  channel  to  150  feet  and  deepen  to  9  feet, 
'84,  616;  '85,  511.  The  amount  appropriated  from  1875  to  1886,  inclusive,  was 
$68,500,  when  it  was  estimated  that  $15,500  would  be  required  to  complete 
existing  project,  '86,  65 ;  '88,  460.    Increased  to  $17,500  in  1889,  '89.  586. 

Surveys* 

Examination  of  Goose  Point  Channel  ordered  by  act  of  August  11, 1888.    Made, 
1888,  under  direction  of  Lieut.  Col.  Mansfield,  '89,  596. 

liAPS. 

'88,460. 


FOCORIOKE  RIVEK9  mo.— Improvement  of. 

(Continued  from  Vol.  II,  p.  410.) 

Appropriations. 

1878-'OT $20,500 

List  of  appropriations,  '88,  752. 
Enirineers. 

Chief  ok  Engineers. 

Reports,  '88,  95;  '89,  111. 
Engineer  in  Charge. 
W.  F.  Smith,  U.  S  agent,  1885-'89.    Reports,  '88,  752;  '89,  904. 
Operations. 
1887-'88.  53,386  cubic  yards  material  dredged,  completing  the  projected  improve- 
ment, '88,  752. 
1888-'89.  No  operations,  '89,  904. 
Projects. 
By  Lieut.  Col.  Craighill,  1878,  for  the  formation  of  a  dredged  channel  7  feet  deep, 
and  removal  of  lo^s,  snags,  and  obstructions;  estimated  cost, $9,975, '79,  505, 
510.    Project  completed  in  1880,  '81,  889. 
By  W.  F.  Smith,  1885,  for  excavation  of  a  cut-off  below  Sand  Hill  80  feet  wide  and 
7  feet  deep  at  mean  low  water,  the  length  to  be  1,100  feet;  estimated  cost, 
$8,000,  '85,  906;  '88,  752.    Project  completed  in  1888,  '88.  752. 


POINT  JUDITH,  B.  I.— Breakwater  at. 

Appropriations. 

1890 $75, 000, '91,  723. 

1892 75, 000, '92,  629. 

Total 150,000 

Enirineers. 

Chief  of -Enginkkrs. 

Reports,  '89,  56;  '90,  51;  '91,  58;  '92,  62. 
Engineers  in  Charge. 
Maj.  W.  R.  Livermoro,  1888-'92.     Reports,  '90,  592;  '91,  722. 
Capt.  W.  H.  Bixby,  1892 -'—.    Report,  '92,  628. 
Operations* 
1890-^91.  Beacon  established,  and  3,000  tons  of  rock  used  in  the  construction  of  a 

portion  of  north  and  enst  nrmn  of  breakwater,  '91,  722. 
1891-'92.  8,630  tous  riprap  stone  placed  in  breakwater,  extending  it  200  feet  along 
both  arms,  '92,  629. 
Fliysical  Ciiaracteristics. 

Description  of  the  locality,  '90,  594. 
Plans. 
By  Maj.  Livermore,  1889,  for  formation  of  a  harbor  at  Point  Judith  by  construction 
of  a  riprap  granite  breakwater  along  the  course  of  8quid  Ledge  and  between 
the  southern  extremity  of  the  ledge  and  Point  Judith,  i\i  an  estimated  cost 
of  $1,250,000,  '90,  595. 

Surveys. 

Ordered  by  act  of  August  11,  1888.     Made,  1889,  under  direction  of  Maj.  I^iver- 
more,  '90,  594. 
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POINT  jrDITH  PONB,  R.  !•— Examination  fob  haBbor  of  befugx  at. 

.  $7,500 


ApiHropriatioDS« 


Chief  of  Enginebbs. 

Report,  '89,  55. 
Enoinrkr  in  Charge. 

Maj.  \V.  R.  Livermore,  1888.    Report,  '89,  642. 
Phjrsical  Characteristics. 
Description  of  the  locality,  *89,  642. 

Pians* 

in  1888  Maj.  Li^ermore  did  not  consider  the  locality  worthy  of  improvement  to 
the  extent  of  coustructing  a  harbor  of  refuge,  '89,  643. 

Sarveys. 

Examination  ordered  by  act  of  August  11, 1888.    Made,  1888,  under  direction  of 
MaJ.  Livermore,  '89,  642. 

*  

POBT  AUSTIN,  MICH.—ExAMiNATiON  #v. 

Engineers. 

Chief  of  Enginbebs. 

Report,  '89,  819. 
Engineer  in  Charge. 
Col.  O.  M.  Poe,  1888.    Report,  '89,  3280. 
Pians. 

In  1888  Col.  Poe  did  not  consider  the  harbor  worthy  of  improvement,  '89,  2280. 
Surveys^ 
Examination  ordered  by  act  of  August  11, 1888.    Made,  1888,  under  direction  of 
CoL  Poe,  '89,  2280. 


POBTAOE  liAKEy  Manistee  County,  Iflicii.— iMPitoYBBiicNT  of  hab- 

bob  of  refuge  at. 

(Continued  from  Vol.  II,  p.  412.) 

Appropriations. 

r879-'87 $82,500 

1888 10, 000, '88, 1902. 

1890 8, 000, '90,  2615. 

Total 100,500 

List  of  appropriations,  '92,  2322. 
Contracts. 

1889.  Trumau  &  Cooper,  for  dredging^  at  10  cents  per  cubic  vard,  '89,  2170. 
1891.  Truman  &,  Cooper,  for  white  pioe  plank,  at  $17  per  M  feet,  B.  M. ;  Goer  A 
Crawford,  for  edgings,  at  $2.50  per  cord ;  F.  A.  Hageu,  for  stone,  at  $2.24  per 
cord,  '91,  2677. 
Engineers* 
Chief  of  Engineers. 

Reports,  '88,  234,253;  '89,  274,295;  '90,  247,266;  '91,  316,837;  '92,  323. 
Board  of  Engineebs. 
Convened  at  Houffhton,  Mich.,  December  11, 1890,  by  S.  O.  No.  40,  to  report  upon 
establishment  of  harbor  lines  in  Portage  Lake.    Report,  '91,  2521.     (Cul.  Poe, 
MaJ.  Quinu,  and  Capt.  Marshall.) 
Engineebs  in  Charge. 
Maj.  C.  E.  L.  B.  Davis,  1887-'88.    Report,  '88,  1822. 
Maj.  S.  M.  Maustield,  1888-'89.     Report,  '88,  1903. 
Ma).  J.  B.  Quinn,  1888-'91.    Reports,  '89,  2027 ;  '90.  2323. 
Majj.  Wm.  Ludlow,  1889-'—.    Reports,  '89,  2168;  '90,  2613. 
lieiral  Proceedings. 
Proceedings  against  mill  owners  on  Portage  Lake  for  deposit  of  refuse  within  har- 
bor lines,  '90.  2323. 
Operations. 
1887-'88.  Nor  til  pier  extended  100  feet;  11,094  cubic  yards  material  dredged, '88, 

1903. 
1888-89.  23,000  cubic  yards  materi.il  dredged,  '89,  2169. 
1889-90.  34,000  cnbic  yards  matiriiil  dredged, '90,  2614. 
1890-'91.  Repairs  to  revetments,  '91,  2676. 
1891-'92.  No  operations,  '92,  2321. 
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PORTAOE  liAILBy  Maaistee  County,  Micli.— Continued. 

Obfttructions. 

Deposit  of  material  within  the  harbor  lines  of  Portage  Lake  by  stamp  mills,  *88, 
1825. 
Physical  Characteristics. 

Location  and  surroandings  of  Portage  Lake  Harbor,  '90, 2613. 
Projects. 

By  Maj.  Mansfield,  1879,  for  the  formation  of  a  channel  300  feet  wide  and  18  feet 
deep  to  connect  Lakes  Michigan  and  Portage,  the  dredged  channel  to  be  pro- 
tected by  parallel  pile  and  crib  piers  extending  to  the  18-foot  curve  iti  Lake 
Michigan;  estimated  cost, $189,860, '79,  1634,1636,1638;  '87,  2181. 

Between  1879  and  1882  $55,000  was  appropriated.  In  1883  Capt.  Lock  wood  estimated 
for  completion  of  original  project  $210,000,  '84,  1975;  '92,  2322. 


PORTAOE    liAKE    AND    IRAKIS    SUPERIOR    SHIP   CANAIiS, 

HUCH.— Improvement  of. 

(Continued  from  Vol.  II,  p.  411.) 

Appropriatioufl. 

1886 $10,000 

ifion                                 i  *20,000) 

"^ \  1 350, 000  > '92,  2166. 

1892 50,000) 

Total 430,000 

Commerce. 

Tonnage  and  freight  passing  the  Sanlt  Sainte  Marie  and  Saint  Marys  Falls  canals 
from  1881  to  1890,  inclusive,  '92,  2159. 
Contracts* 
1892.  Williams,  Daugherty  &  Upham,  for  dredging,  at  25  cents  per  cubic  yard,  '92, 
2164. 
Eni^ineers. 
Chief  of  Enoinbers. 

Reports,  '91,  17 ;  '92, 302. 
Enoinbkr  in  Charge. 
Maj.  J.  F.  Gregory,  1891-'—.    Report,  '92,  2158. 

A.  SSI  STAN  T 

Lieut.  H.  E.  Waterman.    Report,  '92,  2166. 
I^e^islatlon. 

Act  of  September  19, 1890,  providing  for  the  close  of  the  canals,  '91, 17. 
Operations. 
1891-92.  14,300  cubic  yards  material  dredged  from  Lake  Superior  Canal  entrance, 
'92,  2165.    History  of  the  Portage  Lake  canals,  '92,  2160, 
Snnreys. 
Maps. 
'92,  Atlas,  102. 


• 


PORT   CHBSTER   HARBOR,   N.  IT.— Improvement  or. 

(Continued  from  Vol.  II,  p.  413.) 

A  ppropriatlons. 

1872-'82 $27,000 

1888 5, 000, '88,  568. 

1890 5, 000, '90,  651. 

1892 5, 000, '92,  703. 

Total 42,000 

List  of  appropriations,  '88,  568. 
C^  outran*  tit 

1889.  8.  &  E.  S.  Belden,  for  riprap  rock,  at  $1.19  per  ton,  '89,  717. 

1890.  J.  A.  Bouker,  for  gneiss  riprap,  at  $1.07  per  ton,  '91,  799. 


m^mv^^^'t^^'^r^m 


*  For  maintenanoe  of  oanals. .  t  For  purchase  of  Portage  canala. 

8648 2a 
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PORT  €n£ST£R  HARBOR,  N.  T.— Continued. 

Eni^lneers. 

Chief  of  Engineers. 

Reports, '88,  53;  '89,  66;  '90,  59;  '91,  73;  »92,  77. 
Engineer  in  Charge. 
Col.  D.  C.  Houston,  1886-*— .    Reports,  '88,  567;  '89,  715;  '90,  650;  '91,  797; 
•92,  702. 
Operations* 
1887-'88.  No  operations,  '88,  567. 

1888-'89.  3,698  tons  stone  placed  in  the  breakwater,  '89,  716. 
1889-'90.  No  operations  for  lack  of  funrts.  '90,  651. 
1890-'91.  3,369  tons  of  riprap  delivered  in  the  breakwater,  '91,  798. 
1891-92.  No  operations,  '92,  703. 
Physical  Cbaracteristics. 
Description  of  the  harbor,  '88,  567. 

Projects* 

By  Lieut.  Col.  Newton,  1871,  for  removal  of  ."sunken  rock"  to  a  depth  of  9  feet: 

also  construction  of  400  linear  feet  of  breakwater  at  Byram  Point;  estimated 

cost,  $96,632,  '72,  809;  '86,  a52. 
Moditied  in  1884  to  provide  for  dredging  a  channel  3  feet  deep  at  mean  low  water 

and  60  to  100  feet  wide  from  the  bay  to  the  vicinity  of  the  wharveSy  '84,  712; 

'86.  88, 652; '87, 621. 
Estimate  reduced  to  $59,000  in  1890,  or  to  $25,000  for  completion,  '90,  651. 
Surveys* 
Maps. 
•89,  716. 


PORT  CLINTON  HARBOR,  OHIO*— iMPROVEaiEirT  of. 

(Continued  from  Vol.  11,  p.  414.) 

Appropriations* 

1872-'87 $58,000 

1888 5,  000, '88,  1998. 

1890 3, 000, '90,  2768. 

1892 10, 000, '92,  2494. 

Total 76,000 

List  of  appropriations,  '92,  2494. 
Contracts. 

1889.  John  Stang,  for  dredging,  at  25  and  26  cents  per  cubic  yard,  '89, 2306.    John 
8 tang,  for  pier  and  revetment  repair,  '89,  2307. 

1890,  Carkin,  Stickney  &  Cram,  for  dredging,  at  25  cents  per  cubic  yard,  '91,  2835. 
£ii8rineers. 

Chief  of  Enginkbrs. 

Reports,  '88,  270;  '89,  322;  '90,  291;  '91,  365;  '92,  346. 
Engineers  in  Charge. 
Maj.  L.  C.  Overman,  1883-'92.    Reports,  '88, 198<>;  '89,  2305;  '90,  2767;  '91,  2835. 
Lieut.  Col.  J.  A.  Smith,  1892-'—.     Report,  '92,  2494. 
Operations* 
1887-'88.  Repairs  to  piers  completed  under  contract,' '88, 1987. 
1888-'89.  9,025  cubic  yards  material  dredged  from  harbor  entrance,  '89,  2306. 
1889-'91.  No  operations  for  lack  of  funds,  '90,  2767;  '91,  2835. 
1891-'92.  11,705  cubic  yards  material  dredged,  '92,  2494. 
Projects. 
By  Maj.  McFarland,  1871,  for  deepening,  by  dredging,  the  entrance  to  Portage 
River  to  a  de])th  of  8  feet,  and  for  the  protection  of  the  channel  by  2  parallel 
piers;  estimated  cost,  $120,000, '71.  210;  '80,  2100. 
The  eftorts  of  1872-'73  to  maintain  a  channel  by  dredging  having  failed,  in  1875 
Lieut.  Col.  Blunt  proposed  a  pile  rovrtment  from  the  north  shore,  and  parallel 
and  200  feet  distant  an  cant  pile  pier  extending  to  the  10-foot  cnrve  in  the 
lake, '75,  i,  295,296;  '80,  2100;  '81,  221K). 
From  1872  to  1886,  ineluHive,  $58,000  was  apiiropriated,  when  it  was  estimated  that 
$41,000  would  be  required  to  complete  the  project,  '86,  330;  '92,  2494. 
Surveys. 
Examination  of  channel,  1889,  '90,  2768. 
Maps. 
'91,  2836. 
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PORT  DA¥  TO  TONAl¥A]!VDA,  N.  ¥.— (See  Niagara  Rivkb.) 


PORT  JTEFFERSOIV  HARBOR,  N.  ¥•— Impboyembnt  of. 

(Continued  from  Vol.  II;  p.  4X5.) 


Appropriations. 

185^*82 


$80,200 

1890 25, 000, '91,  816. 

1892 :.     10, 000, '92,  71. 

Total 115,200 

List  of  appropriations,  '88,  580. 

Contracts. 

1891.  H.  Toomey,  for  fcranite  riprap,  at  $1.50  i>er  ton,  *91,  817. 

1892.  R.  Parrott,  for  dredging,  at  21^  cents  per  cubic  yard,  '92,  717. 

Engineers.  , 

Chief  of  Engineers. 

Reports, '89.  70;  '93,  76;  '92,  80. 
Engineer  in  Charge. 

Col.  D.  C.  Houston,  1886-'—.    Reports,  '88,  578;  '89,  751 ;  '91,  814;  '92.  713. 

Operations. 

1887-'88.  No  operations;  project  completed,  '88,  579, 580. 
1890-'91.  1,464  tons  of  stone  delivered  upon  east  jetty,  '91,  816. 
1891-92.  7,520  tons  of  riprap  delivered  in  east  and  west  jetties;  2,285  cubic  yards 
material  dredged,  '92,  715. 

Physical  Characteristics. 

Description  of  the  harbor,  '88,  578;  '89.  751. 

Plans. 

By  Col.  Houston,  1888,  for  repair  and  enlargement  of  east  and  west  jetties,  and 
enlarging  the  channel,  by  dredging,  to  200  feet  width  and  10  feet  depth  mean 
low  water;  estimated  cost,  $90,000,  '89,  754. 

Projects. 

By  Maj.  Warren,  1871,  for  the  formation  of  a  dredged  channel  of  entrance  200  feet 

wide  and  7  feet  deep,  protected  by  a  breakwater  800  feet  long,  '71,  86, 804, 808. 

Modified  in  1875  by  the  addition  of  an  east  jetty,  '75,  i,  105;  ii,  265. 
By  Maj.  Barlow,  1877,  for  completion  of  improvement  by  extension  of  jetties  to 

9-foot  curve  and  excavation  of  channel  between  them  to  8  feet  at  low  water; 

estimated  coHt,  $34,000,  '78,407;  '79.  359;  '80,  468.     Operations  under  this 

project  were  completed  in  1883,  '89,  752. 
In  1889  Col.  Houston  proposed  to  make  and  maintain  a  10-foot  channel  through  the 

inlet  bv  dredging  and  the  repair  and  enlargement  of  the  east  and  west  jetties; 

estimated  cost,  $90,000,  '91,  815;  '92,  714. 


PORTLAIVDy  mc:.— Improvrmrnt  of  channel  in  Back  Covb. 

(Continued  from  Vol.  II,  p.  417.) 

Appropriations. 

1886 $26,250 

1888 25, 000, '88,  388. 

1890 25, 000, '90.  446. 

1892 20, 000, '92,  521. 

Total 96,250 

List  of  appropriations,  '90,  445. 

Commerce. 

Development  of  business  in  consequence  of  the  improvement,  '90.  445. 

Contracts. 

1889.  Kdward  Moore,  for  dredging,  at  22  cents  per  cubic  yard,  '89,  533. 
1891.  National  (Dredging  Company,  for  dredging,  at  11  cents  p  er  cubic  yard,  '91, 
598. 
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PORTL.AND9  HIE.— Continued. 

Engineers* 

Chief  of  Engineers. 

Reports, '88,  17;  '89,  26;  '90.  21;  '91.  27;  '92,  33. 
Engineers  in  Charge. 
Lieat.  Col.  J.  A.  Smith,  1886-'92.    Reports,  '88,  387 ;  '89,  531 ;  '90,  445 ;  '91,  597. 
Lieut.  Col.  P.  C.  Haius,  1892-'—.    Report,  '92,  520. 
Obstructions. 

Obstruction  of  Back  Cove  Channel  by  Grand  Trunk  Railroad  Bridge,  '90,  445. 
Operations. 
1887-'88.  49,602  cubic  yards  material  dredged,  '88,  388. 
1888-'89.  114,130  cubic  yards  material  dredged,  '89,  531,532. 
1889-'90.  74,542  cubic  yards  material  dredged,  '90,  445. 
1890-'92.  No  operations, '91,  597;  '92,  520. 
Projects. 
By  Maj.  Smith,  1886,  for  widening  and  deepening  the  channel  in  Back  Cove  so  as  to 
afford  a  channel  300  feet  wide  and  12  feet  deep  at  mean  low  water  for  a  dis- 
tance of  about  5,600  feet  along  the  harbor  commissioners'  line;  estimated  cost, 
$181,000,  '86,  542;  '87,  452.    Estimate  reduced  to  $180,000,  '88,  387;  '92,  520. 
Surveys. 
Maps. 
'88,388. 


PORTIiAND  HARBOR,  ]1IE.--lMPRoyEMENT  of. 

(Continued  from  Vol.  II,  p.  416.) 
Appropriations. 

1855-^87 $466,477.05 

1888 40, 000. 00, '88,  386. 

1890 40, 000. 00, '90,  445. 

1892 30, 000. 00, '92,  519. 

Total 576,477.05 

List  of  appropriations,  '89, 530. 
Contracts. 

1888.  Moore  &  Wright,  for  dredging,  at  34  cents  per  cubic  yard  for  hard  and  17 

cents  per  cubic  yard  for  soft  material,  '89,  531. 
1891.  Moore  Sc  Wright,  at  19  cents  per  cubic  yard  for  hard  and  9^  cents  for  soft 

material,  '91,  596. 
En^rineers. 

CHIKF   of    E>f(i[NKKRS. 

Reports, '88,  16;  '89,  25;  '90,  21;  '91,  27;  '92,  32. 
Enginkkr  in  Ciiargr. 
Lieut.  Col.  J.  A.  Smith,  1886-'—.    Reports,  '88,  385;  '89,  529;  '90,  444;  '91,  595; 
'92,  517. 
Operations. 
1887-'88.  169,872  cubic  yards  material  dredged  from  channel,  '88,  386. 
1888-'89.  77,792  cubic  yards  soft  material  aud  61,265  cubic  yards  hard  sand  dredged, 

'89  530. 
1889-^90.  No  operations,  '90,  444 ;  '91,  595. 
1891-92.  Dredging  in  continuation  of  the  29-foot  channel, '92,  519. 

Projects. 

The  appropriations  of  1836,  1837,  and  1838,  aggregating  $61,336,  were  applied 
toward  the  partial  construction  of  1,763  linear  feet  of  breakwater  on  StanlbrdB 
Ledge, '78,  199;  '79,255. 

From  1866  to  1884,  inclusive,  $375,111.05  was  appropriated  and  applied  to  the  com- 
pletion of  the  breakwater  to  a  length  of  2,005  feet,  the  deepening  of  the  lower 
harbor,  by  dredging,  to  21  feet,  and  to  16  feet  as  far  up  as  Browns  Wharf,  and  a 
small  channel  in  the  Back  Cove  to  a  depth  of  8  feet, '79,  256;  '86,  57,536; 
•87,  451. 

In  1886  Maj.  Smith  proposed  increasing,  by  dredging,  the  channel  approaching  the 
lower  wharves  to  a  width  of  500  feet  snd  a  dopth  of  29  feet,  at  an  estimated 
cost  of  $135,000,  '86, 510,  '87, 449.  Total  expenditure  to  1888,  $30,000.  Amount 
required  to  complet«'^)roject,  $105,000,  '88,  oSTy,  386,  Mod  iHod  in  1889  to  include 
deepening  the  water  i'rout  in  the  upper  part  of  the  harbor  to  16  feet;  estimated 
additional  cos't,  $5,000,  '90,  444;  '92,  518. 
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■ 

PORT  O  RFORD,  OREO.— Examination  for  harbor  of  refugb. 

Engineers. 

Chikf  of  Engineers. 

Report,  '91,  411. 
Board  of  Engineers. 
Convened  at  San  Francisco,  October  27, 1890,  by  S.  O.  No.  66,  to  consider  and  report 
upon  the  proposed  harbor  of  refuge  at  Port  Orford,  Oreg.    Report,  '91,  3305. 
(Col.  Mendell,  Mug.  Handbury,  and  Capt.  Symons.) 
Plans. 

For  plans  and  estimates  considered  by  the  Board  see  '91,  3306. 
Surve^rs* 
Examination  ordered  by  act  of  September  19, 1890.    Made,  1891,  under  direction  of 
Capt.  Symons,  '91,  8305. 


PORT   SANIIiACy    iniGH.— Examination  for  harbor  of  refuge  at. 

Enniiicers. 

CniKF  OF  Engineers. 

Report,  '89,  319. 
Enginker  in  Charge. 
Col.  O.  M.  Poe,  1888.    Report,  '89,  2284. 
Pliysical  Characteristics. 

Description  of  the  locality,  '89,  2285. 
Plans. 
In  1888  Col.  Poe  did  not  consider  Port  Sanilac  worthy  of  imptoyement  as  a  harbor 
of  refnge,  '89,  2285. 
SurveTs* 
Examination  for  harbor  of  refuge  ordered  by  act  of  Angnst  11, 1888.    Made,  1888, 
under  direction  of  Col.  Poe,  '89,  2284. 


PORTSmOlTTH   HARBOR,  IV.  H.— Improvement  of. 

(See  also  Little  Harbor,  N.  H.) 

(Continued  from  Vol.  II,  p.  418.) 

Appropriations* 

1879-'87 $107,000 

1888 15,000,  '88,395. 

1890 13,000,  '90.  451. 

Total 135,000 

List  of  appropriations,  '88,  394;  '89,  539. 
Contracts. 

1889.  O.  J.  .Jennings,  for  rock  removal,  at  $11  per  cubic  yard,  '89,  540. 
1891.  T.  Symonds,  for  rock  removal,  at  $13  per  cubic  yard,  '91,  605. 
Eni^lneers* 
Chief  of  Engineers. 

Iteports/88,  20;  '89,  29;  '90,  24;  '91,  30;  '92,  36. 
Engineers  in  Charge. 
Lieut.  Col.  J.  A.  Smith,  1886-'92.    Reports,  '88,  394;  '89,  539;  '90,  450;  '91,  604. 
Lieut.  Col.  P.  C.  Hains,  1892-'—.    Report,  '92,  527. 
Operations. 
1887-'88.  632  cubic  yards  rock  removed,  '88,  394. 
1888-'89.  No  operations,  '89,  539. 
1889-'90.  168  cubic  yards  rock  removed,  '90,  451. 
1890-'91.  244  cubic  yards  rock  removed,  '91,  604. 
1891-'92.  Project  completed,  '92,  528. 
Projects. 
By  Lieut.  Col.  Thom,  1879,  for  improvement  of  Portsmouth  Harbor  by  constmction 
of  a  breakwater  820  feet  in  length  between  Great  and  Goat  islands;  also  for 
removal  of  Gangway  Rock  to  a  depth  of  20  feet,  and  of  a  part  of  the  ledge 
oft'  Badgers  Kork  to  a  depth  of  10  feet  mean  low  water,  at  a  total  estimated  cost 
of  $150,000,  '79,  48, 261, 282. 
In  1882  Col.  Thom  did  not  consider  the  completion  of  the  proposed  breakwater 

a  publico  necessity,  '84,  474. 
All  contemplated  improvements  completed  and  no  fui*ther  appropriation  needed, 
'92,  528. 


858  INDEX   OP 

PORT  UTASHINOTON  HARBOR,  ITIS.— Impbovemekt  of. 

(Continued  from  Vol.  II,  p.  419.) 

Appropriations* 

1870-'87 $169,500 

1888 5, 000, '88, 1857. 

1890 3, 000, '90,  2350. 

1892 6, 500. '92,  2197, 

Total 184,000 

List  of  appropriations,  '92,  2197. 
Engineers. 

Chief  of  Engineers. 
Reports,  '88,  242;  '89,  281;  '90,  253;  '91,  324;  '92,  310. 

Enoineurs  in  Charge. 
Mai.  C.  E.  L.  B.  Davis,  1886-'92.    Reports,  '88, 1856;  '89,  2065;  '90, 2349;  '91, 2551. 
Maj.  J.  F.  Gregory,  1892-'—.    Report,  '92,  2196. 
Operations. 

1887-88.  50  linear  feet  of  enperstmcture  built  upon  Crib  No.  17,  north  pier,  '88, 
1857. 

1888-'89.  3,510  cubic  yards  material  dredged  by  hired  labor,  '89.  2066. 

1889-'90.  25.525  cubic  yards  material  dredged,  and  repairs  to  north  pier  made  by 
hired  labor,  '90,  2349. 

1890-'91.  9,485  cubic  yards  material  dredged  from  entrance  channel  and  basins, 
'91,  2551. 

1891-'92.  14,360  cubic  yards  of  material  dredged ;  40  cords  of  stone  nsed  in  refilling 
pier  heads,  '92,  2197. 
Projects. 

By  Maj.  Wheeler,  1869,  for  t^o  parallel  crib  piers  200  feet  apart,  extending  to  14 
feet  in  the  lake,  with  the  dredging  of  a  channel  between  the  piers  12  feet 
deep  and  the  excavation  and  revetment  of  a  (west)  river  basin ;  estimated 
cost,  $154,.527, '70.  119;  '76,  ii,;^l.  Modified  in  1870  by  changing  direction 
of  piers  and  reducing  the  width  between  them  to  150  foet,  '73,  2<)7;  '76,  ii,  380. 
Again  modified  in  1876  to  provide  for  the  excavation  of  a  basin  on  tho.  north 
side  of  the  channel  700  by  200  feet  and  12  feet  deep, '76,  ii,380;  '77,  866. 
Total  estimated  cost  of  project  of  1869,  with  modifications  of  1870  and  1876, 
$181,500/77,  866;  '83.  1693;  '87,  2050. 


POTOlflAC  CREEK,  V A.— Examination  of. 

Engineers. 

Chief  of  Engineers. 

Report,  '91,  146, 1285. 
Engineer  in  Charge. 

Lieut.  Col.  P.  C.  Hains,  1890.    Report,  '91, 1285. 
Physical  Characteristics. 
Description  of  the  locality,  '91,  1285. 

Plans. 

In  1890  Lieut.  Col.  Hains  did  not  consider  existing  commerce  sufBcient  to  justify 

an  improvement  of  the  creek,  '91,  1286. 
Surveys. 
Examination  ordered  by  act  of  September  19,  1890.    Made,  1890,  under  direction 

of  Lieut.  Col.  Hains,  '91, 1286. 


POTOMAC  RIVER  In  vicinity  of  ITashinirton,  D.  C— Improvk- 

MENT   OF. 

(Continued  from  Vol.  II,  p.  421.) 

Appropriations. 

l833-'87 $1,710,500 

1888 :UX),  (K)0, '88,  777. 

1890 280. 000, '90,  1(»40. 

1892 200, 000, '92, 1037. 

Total 2,496,500 

List  of  appropriations,  '90,  1038. 
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POTOIUAC  RIVER  in  vicinity  of  ITasliiniton,  D.  €•— Continned. 

1888.  F.  W.' Smith,  for  lumber,  at  $34.50  per  M  feet,  B.  M. ;  D.  H.  Shoemaker,  for 
broken  stone,  at  from  $1.40  to  $1.55  per  cubic  yard;  £. £.  Burroughs,  for  sand, 
at  75  cents  per  cubic  yard,  and  pebbles,  at  $1.20  per  cubic  yard;  C.  S.  Beebe, 
for  piles,  at  7  cents  per  linear  foot,  '88,  789. 

1889.  H.  Wilson,  for  dredging,  at  11^  cents  per  cubic  yard;  T.  P.  Morgan,  for 
dredging,  at  22  cents  per  cubic  yard,  '89, 987.  California  Hydraulic  Dredging 
and  Reclamation  Company,  for  dredging,  at  12^  cents  per  cubic  yard,  '89,  988. 

1890.  J.  H.  McGill,  for  cement,  at  $2.34  per  barrel;  F.  C.  Somers,  for  dredging,  at  20 
cents  per  cubic  yard,  '90,  1041. 

1891.  F.  C.  Somers.  for  dredging,  at  17.9  cents  per  cubic  yard ;  W.  H.  Mobler,  for 
building  stone,  at  $1.70  per  cubic  yard;  F.  C.  Somers,  for  dredging,  at  15i  cents 
per  cubic  yard,  '91,  1251. 

Engineers. 

CllIKF  OF  ENGINEKRS. 

Reports, •'88,  104;  '89,  121;  '90,  108;  '91.  135,146;  '92,  136,147. 

EnGINRBRS  IX  ClIARGS. 

Lieut.  Col.  P.  C.  Hains,  1883-^92.     Reports,  '88.  777, 782 ;  '89,  983 ;  '90,  1037, 1042, 

1045;  '91,  1246;  '92,  1070. 
Maj.  C.  E.  L.  B.  Davis,  1892-'—.    Report,  '92,  1030. 
Assistant. 
L.  R.  Grabill.    Report,  '92,  1074. 
Operations, 
1887-*88.  1,192,112  cubic  yards  material  dredged  from  river  bed  and  deposited 
upon  the  flats;  excavation  of  tidal  reservoir  continued,  and  coif erdam  built 
and  placed,  '88.  779, 781. 
1888-^89.  Dredging  in  Washington  Channel  continued;  embankments  maintained 
alon^  margin  of  the  fill,  and  construction  of  the  reservoir  outlet  resumed, 
'89,  984. 
1889-'90.  Masonry  of  reservoir  outlet  completed,  and  cut  dredged  through  Virginia 

Channel  Bar,  '90,  1039. 
1890-'91.  5,100  linear  feet  of  dry  stone  wall  built;  erection  of  embankments  along 

margin  of  reclaimed  flats,  '91,  1247. 
1891-^92.  8,740  linear  feet  of  stone  sea  wall  built;  352,027  cubic  yards  material 
dredged  from  the  Virginia  Channel ;  dredging  continued  in  the  Washington 
Channel;  90,217  cubic  yards  material  dredged  from  Anacostia  River  Channel; 
reservoir  outlet  and  wing  walls  completed,  '92,  1033-1035. 
Physical  Characteristics. 
Description  of  condition  of  the  river  prior  to  improvement,  '88,  778;  '89,  984. 
Freshet  of  June  2, 1889,  '89,  985. 
Plans. 
Special  report  by  Lieut.  Col.  Hains  on  separating  the  wagon  road  from  the  rail' 
rond  on  the  north  side  of  main  channel  of  the  Potomac  River,  '90, 1042.    Also 
as  to  the  most  suitable  kind  of  bridge  from  foot  of  New  York  avenue  across 
the  Potomac  River  to  Arlington,  '90,  1042. 
By  Lieut.  Col.  Hains,  1891,  for  the  formation  of  a  channel  200  feet  wide  and  24  feet 
deep  at  low  tide  through  live  bars  up  to  Georgetown ;  estimated  cost,  $300,000, 
'92,  1072. 
Projects. 
Washington  and  Georgetown  Harbors. 
In  18!^^  an  appropriation  of  $150,000  was  made  for  the  removal  of  obstructions 
in  Potomac  River,  the  purchase  of  Little  Falls  Bridge,  and  the  construction 
of  a  turnpike  road,  '79,  591. 
In  1870  it  was  projiosed  to  secure  a  depth  of  16  feet  at  low  water  to  Georgetown 
and  along  the  wharves  of  the  Washington  Harbor  from  Arsenal  Point  to  Long 
Bridge,  and  the  removal  of  the  most  dangerous  obstructions  in  Georgetown 
Harbor, '70,  534;  '71,  592,595;  '83,  776;  '86,  135. 
In  1882  this  im])rovoment  was  merged  in  that  of  the  improvement  of  the  Potomac 
River  at  Washington,  '82,  990, 992. 
Potomac  River. 
In  1882  a  Board  of  Engineers  rpcommonded  the  widening  and  deepening  of  the 
ciiannels  between  Giesborongh  Point  and  Easbys  Point,  so  as  to  accommodate 
the  largest  veHsels  that  can  reach  the  former  locality;  the  reclamation  of  the 
flats  and  niarsheH  along  the  city  front,  between  Easbys  Point  and  the  Arsenal, 
by  depositing  thereon  material  dredged  from  the  channels;  the  establishment 
of  harbor  linos  beyond  which  wharves  shall  not  be  built;  the  removal  or 
rebuilding  of  Long  Bridge;  the  interception  of  sewage  now  discharged  into 
the  navigation  channel,  and  its  convevance  to  James  Creek;  estimated  cost, 
$2,500,000,  '82,  990;  '83.  780. 
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POTOniAC  RIVER  ta  vicinity  of  ITashinitony  D.  C.--Contmned« 

Projects — Continued. 
Potomac  River — Coutinned. 
In  1883  the  estimate  was  increased  to  $2,716,365,  *83,  794. 

In  1885  Maj.  Hains  proposed  a  modification  of  height  of  filling  over  reclaimed 
areas  below  Long  Bridge,  and  the  omission  or  the  snrroandine  levee  and 
drainage  system ;  also  the  construction  of  a  tidal  reservoir  for  Sashing  the 
canal  sewer,  '85,  939.    Approved  by  Board  of  Engineers,  1885,  '85,  942. 
In  1891  $881,365  was  estimated  as  required  for  completion  of  the  improvement, 
•91,  1249;  '92,  1030. 
Sarveys* 
Survey  of  the  Potomac  River  np  to  Washington  ordered  by  act  of  September  19, 

1890.    Made,  1891,  under  direction  of  Lieut.  Col.  lIainB,»'92,  1070. 
Maps. 
'88,  782;  '89,  986;  '90,  1038;  '91,  1248;  '92,  AUas,  17. 


POTOniAC    RIVER,   EASTERN   BRANCH  (ANACOSTIA 

RIVER),  D.  €•— IMPBOVKHJ&NT  OF. 

Appropiiatious. 

1890 •  $20,000, '92, 1035. 

Contracts. 

1891.  F.  C.  Somers,  for  dredging,  at  17.9  cents  per  cubic  yard,  '92,  1035. 
Engrineers. 
Chief  of  Enginkrrs. 

Reports,  '89.  124;  '91,  146;  '92,  138,  146,  398. 
Board  of  Engineers. 
Convened  at  Washington,  D.  C,  May  16,  1892,  by  S.  O.  No.  10,  to  report  npon 
establishment  of  harbor  lines  in  Anacostia  River.    Report,  '92,  lOBO.     (Col. 
Craighill,  Lieut.  Col.  Elliot,  and  Maj.  Davis.) 
Engineers  in  Charge. 
Lieut.  Col.  P.  C.  Hains,  1888-'92.    Report,  '89.  993. 
Maj.  C.  E.  L.  B.  Davis,  1892-'—.    Report,  '92,  1035, 1064, 1079. 
Operations. 

1891-'92.  90,217  cubic  yards  material  dredged,  '92,  1035. 
Physical  Cbaracteristics. 

Description  of  the  locality,  '92,  1065. 
Plans. 
lu  1888  Lieut.  Col.  Hains  did  not  consider  the  Eastern  Branch  of  the  Potomse 
worthy  of  improvement,  '89,  993. 
Projects. 
By  Lieut.  Col.  Hains,  1891,  for  improvement  of  Anacostia  River  by  excavation  of 
a  channel  200  feet  wide  and  20  feet  deep  (ultimately  to  be  increased  to  24) 
■  from  the  mouth  to  the  navy-yard  bridge,  with  a  basin  in  front  of  the  yard 
400  feet  wide  and  20  feet  deep;  this  channel  to  be  widened  at  a  reduced  depth 
to  1,000  feet  as  the  demands  of  commerce  require  in  the  future ;  total  amount 
of  material  to  be  dredged,  4,100,000  cubic  yards;  estimated  cost,  $656,000,  '92, 
1068. 
Surveys. 
Survey  of  Anacostia  River  (Eastern  Branch  of  the  Potomac)  ordered  by  act  of 
September  19, 1890.    Made,  1891,  under  direction  of  Maj.  Davis,  '92,  1065. 


POTOlflAC  RIVER  at  mount  Temon,  Ta«— Improybmsnt  of. 

(Continued  from  Vol.  II,  p.  423.) 

Appropriations. 

1879-'81 $8,500 

1888 6, 000, '88.  814. 

1890 2,500, '90,  106L 

Total 17,000 

List  of  appropriations,  '88,  814, 1000. 


*From  appropriatiou  for  improving  Potonuu}  River. 


RIVERS   AND   HARBORS.  361 

POTOIWAC  RIVER  at  Moiint  Vernon,  Ta.— Oontinned. 

Contracts. 

1888.  F.  C.  Somers,  for  dredging;  at  llf  cente  per  cubic  yard,  '89,  999. 
1891.  F.  C.  Somers,  for  dredging,  at  Hi  cents  per  cubic  yard,  '91,  1253. 
Enirineers* 
Chibf  of  EnGinrers. 

Report8/88,  108;  '89,  125;  '90,  112;  '91,  138;  '92,  138. 
Ekginkers  in  Charge. 
S.  T.  Abert,  U.  S.  agent,  1879-'91.    Reports,  '88,  813;  '89,  999;  '90, 1061« 
Lieut.  Col.  P.  C.  Hains,  1891-^92.    Report,  '91,  1252. 
Maj.  C.  E.  L.  B.  Davis,  1892-'—.    Report,  '92,  1038. 
Operations. 
1887-'88.  No  operations  for  lack  of  funds,  '88,  814. 
1888-'89.  38,296  cubic  yards  material  dredged,  '89,  999. 
1889-^90.  No  operations  for  lack  of  funds,  '90,  1061. 
1890-^91.  12,846  cubic  yards  material  dredged,  '91,  1253. 
1891-*92.  No  operations ;  improvement  completed,  '92,  1039. 
Projects* 
By  S.  T.  Abert,  1879,  for  tbe  formation  of  a  dredged  channel  from  deep  water  in  the 
Potomac  to  the  wharf  at  Mount  Vernon  15  feet  wide  and  7  feet  deep,  with  a 
suitable  turning  basin  at  the  wharf;  estimateil  cost,  $14^000,  '79,  598, 599;  '86, 
139. 
The  necessity  for  further  deepening  in  1886  increased  this  estimate  to  $17,000,  '86, 

1.39;  '88,1000. 
In  1888  the  project  was  amended  so  as  to  provide  for  a  channel  200  feet  wide,  and 
from  9  to  10  feet  deep,  with  a  turning  basin  of  200  feet  radius;  total  cost  of 
amended  project,  $2(),000,  '91,  1252. 
In  1892,  after  an  expenditure  of  $17,000,  the  dimensions  of  the  channel  were  con- 
sidered sufficient  for  the  needs  of  existing  navigation  and  no  further  work  was 
recommended,  '92,  1039. 
Surveys. 
Maps. 
•89,  1000;  '90,  1061. 


POTOniAC  RIVER.— Construction  of  fish  ways  at  Great  Falls  of. 

(Continued  from  Vol.  II,  p.  420.) 

Appropriations. 

1882 $50,000 

1888 25, 000, '88,  2776. 

Total 75,000 

Contracts. 

1891.  T.  H.  Hathaway,  for  construction  of  fish  ways,  at  a  total  of  $31,908,  '91, 3906. 
£n|(ineers. 
Chikf  of  Engineers. 

Reports, '88,  312;  '89,  380;  '90,  348;  '91,  443;  '92,  417. 
Enoinkkrs  in  Chargk. 
M^i .  G.  J .  Lydecker,  1883-'89.    Report,  '88, 2776. 
Col.  J.  M.  Wilson,  1889-'90.    Report,  '89, 2825. 

Lieut.  Col.  G.  H.  Elliot,  1890-'—.    Reports,  '90,  3532 ;  '91,  3905 ;  '92,  3382. 
Operations. 
1887-91.  No  operations, '88,  2766;  '89,2825^  '90,3532. 
1891-92.  Fish  ways  in  process  of  construction,  '92,  3382. 
Projects. 
By  Maj.Lydecker,  1883,  for  erection  of  fish  ways  at  Great  Falls  of  the  Potomac 
River;  estimated  cost,  $34,160,  '85,  2499;  '87,  2565. 


POTOIVIAC  RIVER,  SOUTH  BRANCH,  IT.  FA.— Examination  of. 

Engineers. 

Chikf  of  E>rGiNKBRS. 

Report,  '89, 124. 
Enginkf.r  in  Charge. 

Lieut.  Col.  P.  C.  Hains,  1888.    Report,  '89,  994. 
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POTORIAC  RIVER,  SOUTH  BRANCH,  W*  TA.— Continned. 

Physical  CharaeterlsUcs. 

Description  of  the  locality,  '89, 994. 
Plans. 
In  1888  Lieat.  Col.  Hains  did  not  consider  the  South  Branch  of  the  Potomac  Riirer 
worthy  of  improvement,  '89,  994. 
Surveys. 
Eftamination  ordered  by  act  of  Angust  11,  1888.    Made,  1888,  nnder  direction  of 
Lieut.  CoL  Uains,  '89,  994. 


POTOniAC  RIVER.— Examination  of  channel  crossing  from  Albxak- 

DRiA,  Ya.;  to  the  Maryland  sidk. 

Eufpineers. 

Chief  of  Engineers. 

Report,  '89, 134. 
Engineer  in  Charge. 
8.  T.  Abert,  U.  S.  agent,  1888.    Report,  '89, 1029. 
Plans. 
In  1888  Mr.  S.  T.  Abert  did  not  consider  the  locality  worthy  of  improvement,  '89, 
1029. 
Surveys. 
Examination  ordered  by  act  of  August  11, 1888.    Made,  1888,  under  direction  of  Mr. 
8.  T.  Abert,  '89, 1029. 


POVrOVF  RIVER,  RIASS.— IMPROVKSIENT  OP. 

(Continued  from  Vol.  II,  p.  424.) 

Approp  riatlons. 

1888 $3, 000, '88,  24. 

1890 5, 000, '90,  486. 

1892 4, 000, '92,  556. 

Total 12,000 

En{(ineers. 

Chief  of  Engineers. 

Reports,  '88,  24;  '89,  33;  '90,  28;  '91.  35;  '92,  41. 
Engineek  in  Charge. 
Lieut.  Col.  8.  M.  Mansfield,  1889-'— .    Reports, '89, 558 ;  '90,485;  '91.630;  '92.566. 
Operations. 
1887-'y0.  Operations  deferred  pending  the  insertion  of  a  draw  in  bridge  at  Salis- 
bury, '88,  24;  '89,  558;  '90,  486;  '91,  630;  '92,  556. 
Projects. 
By  Maj.  Raymond,  1885,  for  the  formation  of  a  dredged  channel  60  feet  wide  and  12 
feet  deep  at  mean  high  water  between  Amesbury  and  the  mouth,  a  distance  of 
li  miles,  at  an  estimated  cost  of  $77,000,  '85,  551;  '89,  558;  '91,  630. 


PRESqUE  ISI^E  PENINSUIiA,  ERIE  HARBOR,  PA.—Presbrva- 

TION  AND  PROTECTION  OF. 

Appropriations. 

1888 $60, 000, '88,  278. 

Contracts. 

1888.  .1.  Friday,  for  construction  of  shore  protection,  at  a  total  of  $76,830,  '89, 2356. 
Enfpineers. 
Chief  of  Engineers. 

Reports, '88,  278;  '89,  329;  '90,  298;  '91.  374;  '92,  353. 
Board  of  Encjineers. 
Convened  at  New  York  City,  January,  1890,  to  examine  and  report  upon  Capt. 
Mahan's  project  for  shore  protection.     Report,  '90,  2800.     (Cols.  Abbot  and 
Comstock  and  Lieut.  Col.  Gillespie.) 
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PRESqilfi  ISIiE   PEIVINSIJILA,  ERIE  HARBOR,  PA.— Continued. 

E  UK^incers — Continued. 
Knginkkrs  in  Chakgk. 
Capt.  F.  A.  Mahan.  1 888-'90.    Report,  '89,  2353. 
Maj.  A.  Stickney,  i890-'92.    Reports,  '90,  2799;  '91,  2877. 
Maj.  E.  H.  Ruffner,  1892-'—.     Report,  '92,  2526. 

Operations. 

1887-'88.  No  operations,  '88.  278. 

1888-'89.  805  linear  feet  of  shore  protection  built,  '89,  2354. 
1889>'90.  3,695  linear  feet  of  shore  protection  built,  '90,  2800. 
1890-*92.  No  operations,  '91,  2878;  '92,  2527. 

Physical  CliaracterisUcfl. 

Description  of  locality,  '90,  2801. 

Plans. 

By  Capf.  Maban,  1889,  for  6,000  linear  feet  of  crib  protection,  at  an  estimated  cost 
of  $360,000;  '90,  2800. 

Projects. 

By  Capt.  Magnire,  1885,  for  protection  of  the  peninsula  by  a  pile  and  sheet  pile  pro- 
tection 6,000  feet  loug  parallel  with  and  about  100  feet  frcm  the  shore;  esti- 
mated cost,  $173,000,  '89.  2X53, 2X55. 

In  1890  this  project  was  abandoned,  and  it  was  recommended  by  the  Board  of  Ensd- 
ueers  tbat  $20,000  be  held  in  reserve  to  repair  any  possible  breach  through  the 
peDitisuIu,  the  farther  construction  of  shore  protection  being  considered  inad- 
visable, '90,  2803, 2804.    (Cols.  Abbot  and  Comstock  and  Lieut.  Col.  Gillespie.) 

Surveys. 

Maps. 
'89,  2354. 


PRIIHE  HOOK  CREEK,  DEL.— Examination  of. 

Engrineers. 

Chief  of  Enginkers. 

Report, '89, 112. 
Engineer  in  Charge. 

W.  F.  Smith,  U.  S.  agent,  1888.    Report,  '89,  905. 
Assistant. 

A.  Stierle.    Report,  '89,  905. 

Physical  Cbsiracf eristics. 

Description  of  the  locality,  '89,  906. 

Plans. 

In  1888  Mr.  W.  F.  Smith  did  not  consider  the  creek  worthy  of  improvement, 
•89,  905. 

Surveys. 

Examination  ordered  by  act  of  August  11, 1888.    Made,  1888,  under  direction  of 
W.  F.  Smith,  '89,  90b. 


PRINCESS  BAT,  STATEN    ISI^AND,  N.  T.— Examination  fob 

breakwater  at. 

Engineers. 

Chief  of  Engineers. 

Report,  '91,  107. 
Eng INKER  IN  Charge. 

Capt.  T.  L.  Casoy,  1890.    Report,  '91,  1013. 

Plans. 

In  1890  Capt.  Casey  did  not  consider  that  the  limited  commercial  interests  of  the 
locality  warranted  any  improvement,  '91,  1014. 

Surveys. 

Examination  ordered  by  act  of  September  19,  1890.    Made,  1890,  under  direction 
of  Capt.  Casey,  '91, 1013. 
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PROVIDENCE    RIVER  AWD  NARRAOATVSETT   BAT,    Wt.  I«— 

Impkovkmknt  of. 

(Continued  from  YoL  11,  p.  425.) 

Appropriations* 

1852-'87 $534,000 

1888 40, 000, '88,  499. 

1890 50. 000, '90,  570. 

1892 50, 000,  '92,  620. 

Total 674,000 

List  of  appropriations,  '92,  620. 
Contracts. 

1891.  C.  <&  H.  £.  DuBois,  for  dredging,  at  9  cents  per  cubic  yard,  '91,  714. 
Ensrineers. 

Chief  of  Enginekrs. 
Reports,  *88,  39;  '89,  49;  '90,  44;  '91,  54;  '92,  59. 

Enginkkrs  in  Chakgb. 
Maj.  W.  R.  Livermore,  1887-'92.    Reports,  '88,  498;  '89,  623;  '90,  568;  '91.  712. 
O^t.  W.  H.  liixby,  1892-'—.    Report,  '92,  618. 
Operations* 

1887-88.  199,580  cnbic  yards  of  material  dredged,  completing  the  excavation  of 
the  20-foot  anchorage  area,  '88,  499. 

1888-'89.  No  operations,  '89,  623. 

1889-'90.  96,034  cnhic  yards  mnd  dredged,  '90,  570. 

1890-'91.  140,673  cubic  yards  material  dred«,'cd,  '91,  713. 

1891-'92.  87,776  cubic  yards  material  dredged,  '92,  620. 
Projects* 

The  early  project  dates  fVom  the  first  appropriation  in  1852,  and  proposed,  by  dredg- 
ing, the  formation  of  a  channel  at  the  **  Crook  "  and  *'  Point  of  Long  Bar''  9 
feet  deep  at  mean  low  water;  under  subsotiiient  appro]iri:itions  to  1874  it  vr&s 
expanded  to  depths  of  12  and  14  feet,  together  with  the  removal  of  Bulkhead 
Rock.  The  amount  appropriated  between  1852  and  1883,  inclusive,  was 
$59,000, '71,  728;  '79,  307,730,734;  '80,  383;  '81,  82. 

No  appropriations  were  made  between  1873  and  1878. 

The  approved  project  of  1878,  modified  by  Lieut.  Col.  Warren  in  1882,  provides  for 
a  channel  <25  feet  dei'p  and  300  feet  wide,  suitable  for  large  ocean  vessels, 
extending  from  Fox  Point,  in  the  city  of  Providence,  to  the  deep  water  of 
Narragansett  Bay,  and  for  an  anchorage  basin  between  Fox  and  Fields  points, 
with  crosH-section  dimeiiHions  from  'M)0  feet  width  and  25  feet  depth  to  1,060 
feet  width  and  6  feet  depth;  estimated  cost,  $675,000;  amount  estimated' for 
completion  in  1889,  $165,000,  '89,  625;  '91,  712;  '92,  619. 


PROVIDENCE    RIYER^    R.    I.— Removal  of  Green  Jacket  Shoai.  at 

Providence. 

(Continued  from  Vol.  II,  p.  424.) 

Appropriations* 

188r>-'87 $26,250 

1888 28,000/88,501. 

1890 25, 000. '90,  572. 

1892 10, 000, '92,  623. 

Total 89,250 

Engineers* 

Chief  of  Engineers. 

Reports,  '88,  40;  '89,  50;  '90,  45;  '91,  55;  '92,  59. 
Engineer  in  Charok. 

Maj.  W.  R.  Livermore,  1888-'—.     Reports,  '88,  500;  '89,  626;  '90,  571:  '91   715. 
'92,621.  ' 

Operations* 
1887-'88.  206,431  cubic  yards  material  dredged,  '88,  501. 
188H-'89.  No  operations.  '89,  627. 

1889-'90.  147,520  cul)ic  yards  material  dredrred,  '90,  572. 
1890-'91.  No  operations,  '91,  716. 
1891-'92.  125,104  cubic  yards  material  dredged,  '92,  622. 
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PROVlD£IliCE  RI¥£U,  R.  1.— Coutinned. 

Physical  CbaraclerisUcs* 

Description  of  the  locality,  '89,  626. 

Projects. 

By  Lieut.  Col.  £lliot,  1885,  for  the  removal,  by  droil^ing,  of  Green  Jacket  Shoal, 
in  the  harbor  of  Providence,  to  a  depth  of  25  feet  at  mean  low  water;  esti- 
mated cost,  $112,346/85,  602;  '86,  75,605;  '87,  553;  '92,  621,622. 


PR0¥I!VC£T01¥N  HARBOR,  JUASS.— Improvement  ov. 

(Continued  from  Vol.  II,  p.  426.) 
Appropriations* 

1826-'87 $172,328.44 

1888 7,000.00/88,463. 

1890 7, 500. 00, '90,  515. 

1892 1, 500. 00, '92,  594. 

Total 188,328.44 

List  of  appropriations,  '92,  594. 

Commerce. 

BeiK'titH  to  commerce  by  maintenance  of  a  harbor  of  refiige,  '88,  462. 

Contracts. 

1888.  C.  H.  £dward8,  for  delivery  of  stone,  at  $1.38  per  ton,  and  brush,  at  $4  per 
cord,  '89,  591. 

Cnfrineers. 

Cm  Eli'  OF  Engineers. 

Reports,  '88,  32;  '89,  42;  '90,  36;  '91,  45;  '92,  51. 
Engineers  in  Charge. 

Lieut.  Col.  G.  L.  G  illespie,  1886-'89.    Report,  '88, 462. 

Lieut.  Col.  S.  M.  Mansfield,  1889-'—.    Reports,  '89, 589 ;  '90, 613 ;  '91, 665 ;  '92, 598. 

O  Iterations. 

1887-88.  232  linear  feet  of  jetty  and  257  linear  feet  of  sand  catches  built,  '88,  462. 

1888-89.  770  tons  stone  and  135  cords  of  brush  delivered  in  Long  Point  Bulkhead, 
•89,  590. 

1889-'90.  1,118  tons  stone  and  150  cords  of  brush  delivered  in  Long  Point  Bulk- 
head ;  60-foot  breach  near  Abel  Hill  Dike  closed  with  plank  bnlkhead,  '90, 
514. 

1890-^91.  Bulkhead  construction  at  Long  Point  by  hired  labor,  '91,  666. 

1891-92.  Breakwater  prot«c'ting  the  easterly  shore  of  Long  Point  extended  150 
feet ;  Long  Point  Bulkhead  comiileted ;  repairs  to  brush  and  wood  sand  catches 
at  Abel  Hill  Dike,  '92,  593. 

Projects. 

The  objert  for  which  appropriations  have  been  made  is  the  prevention  or  arrest 
of  the  movement  of  sand  by  the  wiud  and  waves,  and  the  consequent  protec- 
tion of  Provincetovvn  Harbor  by  the  perpetuation  of  its  low  shore  lines.  The 
works  of  preservation  have  consistiMl  mainly  of  detached  bulkheads  of  timber 
and  Btoue,  jetties  of  wood  and  bruHh,  dikes,  sand-cat<;h  fences,  and  beach 
grass  planting.  Tho  earliest  appropriation  was  made  in  1826;  between  this 
date  and  1864  $32,850  was  appropriated  for  the  construction  of  jetties  and 
sand  catches,  '66,  iii,  28. 

In  1866  tlie  project  for  the  protection  of  Beach  Point  and  Long  Point  by  the  con- 
struction of  bulkhead  jetties  was  adopted,  '66,  ii,  29;  '67,  464. 

In  1869  the  construction  of  a  dike  at  High  Head  was  undertaken  to  prevent  a 
breach  through  the  outer  beach  across  the  salt  meadows  and  East  Harbor 
Creek,  '69,  60, 420. 

In  1872  a  dike  was  built  at  Abel  Hill  across  the  head  of  Lancy  Harbor  to  prevent 
the  flow  of  the  tide  and  sand  into  the  inner  harbor,  '72,  9.50. 

Under  Hubseqiient  appropriations  the  works  of  protection  have  been  extended  and 
niaiutaiued. 

From  1864  to  1886,  inclusive,  $139,478.44  was  appropriated,  '86,  575 ;  '87, 528.  From 
the  nature  of  the  work  it  cati  at  no  time  be  considered  completed,  '88,  462; 
*92,  593. 
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FUJLTNEYVIJLJLE  HARBOR,  N.  F.— Improvement  o». 

(Continued  from  VoL  II,  p.  427.) 
Appropriations. 
1870-'87 $71,000 

]^ 2,000,  '91,  2905. 

1892 1, 000, '92.  2562. 

Total 74,000 

EnfTineers. 

Chief  op  Engineers. 

Reports,  '91,  379 ;  '92,  358. 
Engineers  in  Charge. 

Capt.  C.  F.  Palfrey,  1887-'91.    Report,  '88,  2073. 

Capt.  D.  C.  Kingman,  1891-'—.     Reports,  '91,  2903;  '92.  2557. 
Operations* 
1887-'91.  No  operations,  '88,  2074; 

Projects.^^  ^^""^^  ^^*  ^^  sand-tight  sheet  pile  jetty  constructed,  '92,  2561. 

By  Maj.  Bowen,  1872,  for  construction  of  a  pier  to  be  connected  with  the  ijf«rt«rT, 
shore  by  a  breakwater,  both  to  be  20  feet  wide;  also  for  dredJinir  atl^f? 
.  mated  cost  of  $27,000  Modified  in  1872  by  the  addition  of  aTe^^^/ier  ^^Ij 
to  and  20(  feet  from  the  west  pier,  '72, 255.  The  original  projecTlbr  ^^^^1 
tion  of  a  harbor  was  estimated  to  cost  $59,000,  '74  i  250  but  wa«  «.i k.^^  ^, 
increased  in  1875  to  $71,000,  '75,  i,  334 :  '84/2138      '       '  subaequenUy 

Total  amount  appropriated  from  1870  to  1886,  inclusive,  $71,000. 


PUIVOO  R1¥£R  to  Slade^vUle,  N.  C*-Examination  fob  watbrwat 
Enirineers.  waterway. 

Chief  op  Engineers. 

Report,  '91, 170, 1418. 

Engineer  in  Charge. 

Capt.  W.  H.  Bixby,  1890.    Report,  '91,  1418. 
Assistant, 

Lieut.  M.  M.  Patrick.    Report,  '91,  1420. 

Physical  Cbaracteristics. 

Description  of  the  locality,  '91,  1418. 
Plans. 

sirv^s^*^*'  ^^^^  ^^^  """^^  consider  the  locality  worthy  of  improvement,  '91, 1419. 
'"''Tl- cij^B'Sl^^^^^  September  19,  1890.     Made,  1890,  under  direction 


PUNTA  RASSA  HARBOR,  FI.A--Survey  of. 

Commerce. 

Conmiercial  interests  of  the  harbor,  '88,  1156. 
Engineers. 
Chief  of  Engineers. 

Report,  '88,  151. 
Engineer  in  Charge. 

Capt.  W.  M.  Black,  1886.    Report,  '88,  1157. 
Assistant. 
J.  W.  Sackett.     Report,  '88,  1156. 
Physical  Characteristics. 

Description  of  the  locality,  '88,  1155. 
Projects. 
By  Capt.  Black,  1887,  for  improvement  of  Punta  Rassa  Harbor  by  excavation  «f  a 
channel  11  feet  deep  and  200  feot  wide  tlirough  the  l,ar  at  theVarhoT  en??an^^^ 
r^a*^^^^^^^  "'  '"'^^  '^^^^  ^'^^^«  ^^"  material,  at  an  estrmaKosi 

Surveys. 
'^"'BLvsS^m'*'*  °'  August  5, 1886.    Made,  1887,  uuder  direction  of  Capt 


BIVERS   AND   HARBORS.  367 

PUYAIiliUP  BIVEB,  1¥ ASH.— Examination  of. 

Entrineers. 

Chief  ok  Engineers. 

Report,  '91,  409, 3255. 
Enginekr  in  Charge. 

Capt.  T.  W.  Symons,  1890.    Report,  '91,  3255. 

J .  A.  McMiUan.    Report,  '91,  3257. 
Plans. 

In  1890  Capt.  Symons  did  not  consider  the  locality  worthy  of  improvement,  '91, 
3256. 

Surveys* 

Examination  ordered  by  act  of  September  19, 1890.    Made,  1890,  under  direction 
of  Capt..SymonB,  '91,  3256. 


qVANICASSEE  RIVER,  IIEICH.— Examination  of. 

Engineers* 

Chief  of  Engineers. 

Report,  '89,  319. 
Engineer  in  Charge. 

Col .  O.  M.  Poe,  1888.    Report,  '89,  2284. 

Plnns* 

In  1888  Col.  Poe  did  not  consider  the  river  worthy  of  improvement  by  the  General 
Government,  '89,  2284. 

Surveys* 

Examination  ordered  by  act  of  August  11,  1888.    Made,  1888,  under  direction  of 
Col.  Poe,  '89,  2284. 


€|UA9rTICO  CREEK,  VA.— ExAsnNATiON  of. 

(Continued  from  Vol.  II,  p.  429.) 

Eng^ineers. 

Chief  of  Engineers. 

Report,  '89,  135. 
Engineer  in  Charge. 
Mr.  S.  T.  Abert,  U.  S.  agent,  1888.    Report,  '89,  1030. 
Physical  Cliaracterlstlcs. 

Description  of  the  locality,  '89,  1030. 
Plans. 
In  1888  Col.  Craighill  did  not  consider  the  locality  worthy  of  improvement,  '89, 
1030. 
Sarve^s. 
Examination  ordered  by  act  of  August  11,  1888.    Made,  1888,  under  direction  of 
Mr.  S.  T.  Abert,  '89,  1030. 


RACCOON  RIVER,  IV.  J.— Improvement  of. 

(Continued  from  Vol.  II,  p.  429.) 

Appro  priat  ions. 

1882 $3,000 

Engineers. 

Chief  of  Engineers. 

Report,  '88,  84. 
Engineer  in  Charge. 
Lieut.  Col.  H.  M.  Robert,  1885-'88.    Report,  '88,  712. 
Operations. 

1887-^88.  No  operations,  '88,  712. 
Plans. 
By  Col.  VVeitzel,  1883,  for  improvement  of  Raccoon  River  by  excavation  of  a  chan- 
nel 3  feet  deep  at  low  water,  with  a  bottom  width  of  40  feet  from  the  mouth 
up  to  Swedcsboro  Railroad  Bridge;  estimated  cost, $17,940,  '83,  649;  '87,  810. 
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BACIIVE  HARBOK,  WIS.— Improvemxnt  of. 

(Continued  from  Vol.  II,  p.  429.) 

Appropriations. 

IH-U-'S? $237,285 

1888 10,000, '88,  1865. 

1890 17, 000, '90,  2:^58. 

1892 25, 000, '92,  2205. 

Total 289,285 

List  of  appropriatiouB,  '92,  2205. 
Contracts^. 

1890.  C.  U.  Starke,  for  dred|<ing,  at  25  cents  per  cubio  yard,  '90,  2357. 

1891.  8. 0.  Dixon,  for  dredginfi^,  at  19^  cents  per  cubio  yard,  91,  2563. 

H.  Truman  and  G.  Cooper,  lor  200  linear  feet  of  pier  extensioiii  at'$13,219.20,  '91, 
2564. 
Enp^iiieers. 
Chikf  of  Knginreus. 

Keportfl,  '88,  244;  '89,  282,286;  '90,  255;  '91,  326;  '92,  312. 
Engineers  in  Chargk. 
Capt.  W.  L.  Marshall,  1884-^89.    Report,  '88,  1865. 

Maj.  C.  E.  L.  B.  Davis,  1889-'92.    Reports,  '89,  2076, 2108;  '90,  2356;  '91,  2562. 
Maj.  J.  F.  Gregory,  1892-'—.     Report,  '92,  2204. 

Operations. 

1887-'88.  No  operations  for  lack  of  funds,  '88,  1865. 

l888-'89.  36,356  cubic  yards  material  dredged,  '89,  2076. 

1889-'90.  9,627  cubic  yards  material  dredged,  '90,  2357. 

1890-^91.  4,089  cubic  yards  material  dredged  from  channel  between  the  piers; 
extension  of  south  pier  in  progress,  '91,  2563. 

1891-92.  10,194  cubic  yards  material  dredged;  south  pier  extension  completed  and 
superstructure  built  thereon,  '92,  2205. 
Projects. 

The  original  project  of  1843  proposed  the  formation  of  an  entrance  by  the  exten- 
sion of  two  piers  from  the  mouth  of  the  river,  with  dredging  between  the 
piers,  so  as  to  give  a  channel  12  feet  deep.  (S.  Doc.  42, 35th  Cong.,  1st  sess.,  p. 
62.)  The  modifications  of  this  project  have  been  to  secure  increased  channel 
depths  up  to  16  feet,  '66,  i,  17;  iv,  121;  '67,  22;  '72.  127;  '77, 102,187. 

The  total  amount  appropriated  from  1844  to  1886,  inclusive,  has  been  $237,285. 
The  estimated  amount  required  for  completion  of  project,  $25,000, '88.  303; 
•87,  2071. 

In  1889  Maj.  Davis  proposed  the  extension  of  the  north  pier  300  feet,  and  the  sonth 
pier  500  feet,  in  order  to  prevent  the  deposition  of  sand  at  the  harbor  entrance; 
estimated  cost,  $66,550,  which,  together  with  the  $15,450  re(|uired  for  oomplo- 
tion  of  the  prior  project,  made  a  total  of  $82,000  for  completion  of  projecta  for 
improvement  of  the  harbor,  '89,  2077;  '92,  2204. 
Surveys. 

Examination  ordered  by  act  of  August  11, 1888.  Made,  1888,  onder  direction  of 
Maj.  Davis, '89,  2108. 


RAHlTAir  BIVER,  N.  J.— Improvement  or. 

(Continued  from  Vol.  II,  p.  430.) 

Appropriations. 

1879-'82 $37,000 

List  of  appropriations,  '92,  881. 
Commerce. 
Decrease  in,  since  suspension  of  work  of  improvement,  '88,  650. 
Reduction  in  freight  rates  consequent  upon  improvement,  '89,  828. 
Engineers. 
Chief  of  Engineers. 

Report8/88,  70;  '89,  89;  '90,  80;  '91,  101;  '92,  104. 
Engineers  in  Charge. 

Capt.  G.  McC.  Derby,  1886-'89.     Report,  '88,  649. 

Capt.  T.  L.  Casey,  1889-'—.    Reports,  '89,  828;  '90,  853;  '93,  995;  '92,  880. 
Operations. 
1887-'90.  No  operations, '88,  649;  '89^  828;  '90,  853;  '91,  995;  '92,  880. 
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RAHWAY  BIVCR,  N.  J.— Contiuued. 

Projects. 

By  Col.  Macomb,  1878,  for  the  formation  of  a  channel  8  feet  deep  at  mean  high 
water,  and  125  feet  wide  from  Bricktown  to  Main  Street  Bridge  in  Rahway ; 
estimated  cost,  $37,000,  '74,  485 ;  '80,  87.  Increa^sed  in  1882  on  account  of  extra 
cost  for  dredging  to  }ii66,250,  '82,  696;  '87,  769;  '91,  995. 


RANCOCAS  RITER9  N.  J.— Impkoyembnt  or. 

(Continued  from  Vol.  II,  p.  431.) 
Appropriations. 

1881-'82 $20,000 

1890 10,000,  '91,  1085. 

1892 5, 000, '92,  936. 

Total 35,000 

List  of  appropriations,  '92,  936. 
Contracts* 

1891.  F.  C.  Somers,  for  dredging,  at  22  cents  per  cubic  yard,  and  removal  of  three 
wrecks,  at  a  total  of  $800,  '93,  1085. 

1892.  F.  C.  Somers,  for  dredging,  at  14f  cents  per  cubic  yard,  '92,  935. 
Engineers. 

Chief  ov  Engineers.  ' 

Reports,  '88,  82;  '91,  116;  '92,  117. 
Engineers  in  Charge. 
Lieut.  Col.  H.  M.  Robert,  1885-'91.    Report,  '88,  708. 
MaJ.  C.  W.  Raymond,  1891-'—.     Reports,  '91,  1084;  '92,  935. 
Operations. 
1887-'88.  No  operations;  last  appropriation  made  in  1882,  '88,  708. 
1890-'91.  Three  wrecks  and  32,749  cubic  yards  of  material  removed  from  the  chan- 
nel between  the  mouth  and  Centerton,  '91,  1085. 
1891-^92.  7,330  cubic  yards  material  dredged,  '92,  935. 
Projects. 
By  Col.  Macomb,  1881,  for  excavation  of  a  channel  from  150  to  200  feet  wide,  with 
a  low-water  depth  of  6  feet  from  mouth  to  Centerton,  a  distiince  of  7^  miles, 
and  a  5-foot  low- water  channel  from  thence  to  Mount  Holly;  estimated  cost, 
$81,236,  '81,  798;  '91,  1084. 


RAPPARANNOCK  RITER,  T A.— Improvement  of. 

(Continued  from  Vol.  II,  p.  432.) 

Appropriations. 

18r»2-'87 $190,500 

1888 *  15, 000, '88,  823. 

1890 15,000, '90,  1069. 

1892 20,000, '92,  1054. 

Total 240,500 

List  of  appropriations,  '88,  822;  '92,  1054. 
Contracts.  - 

1888.  American  Dredging  Company,  for  dredging,  at  23  cents  per  cubic  yard, 
'88,  821. 

1889.  George  £.  Ward,  for  brush  mattress  dike  construction,  at  $4.53,  $3.45,  and 
$2.65,  respectively,  per  linear  foot,  '89,  1006. 

1891.  F.  C.  Somers,  for  dredging,  at  31  cents  per  cubic  yard,  '92,  1053;  H.  T.  Morri- 
son &  Co.,  for  construction  of  plant,  at  a  total  of  $6,129.75,  '92, 1053. 
Engineers. 
Chief  of  Engineers. 

Reports,  '88,  111;  '89,  128;  '90,  114;  '91.  142;  '92,  143. 
Engineers  in  Charge. 
S.  T.  Abert,  U.  S.  agent.  1875-'91.    Reports,  '88.  819;  '89,  1005;  '90,  1065. 
Lieut.  Col.  P.  C.  Hains,*  1891-'92.    Report,  '91,  1264. 
Maj.  C.  E.  L.  B.  Davis,  1892-'—.    Report,  '92,  1050. 

*  $3,000  of  thl«  WM  for  Urbaoa  Cre«k,  'OO,  1008. 

8648 24 
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RAPPAHANIVOCK  RIVEB,  V A.— Continued. 

Operations. 

1887-88.  730  linear  feet  of  crib  dike,  and  678  linear  feet  of  pile  dike  bnilt,  and 
1,596  linear  feet  of  brush  mattress  sunk;  12,438  cubic  yards  material  dredged; 
197  cubic  yards  of  stone  blasted  and  removed,  '88,  822. 

1888-'89.  Kepairs  to  plant;  758  linear  feet  brush  bank  protection  repaired;  617 
linear  feet  sheet  pile  dike  repaired;  1,840  square  feet  of  mattress  snnk;  133 
snags,  logs,  and  trees  removed ;  the  above  work  wa^  done  by  hired  labor;  450 
linear  feet  dike  built  under  contract,  '89,  IOC 6. 

1889-'90.  156  linear  feet  of  retaining  dike,  462  linear  feet  shore  connection,  and 
1,291  linear  feet  brush  mattress  dike  built,  '90,  1066. 

1890-'91.  Kepairs  to  dike  construction  at  Fredericksburg,  Pollock,  Bernard,  Spotts- 
wood,  and  Castle  Ferrj-  bars,  '91,  12»)6. 

1891-92.  18,028  (Mibic  yards  material  dredged ;  sunken  scow  removed  from  the  chan- 
nel, '92,  1053. 
Physical  Cliuracterisllcs. 

Original  condition  of  the  river,  '88,  819-820. 
Projects, 

By  Maj.  Craighill,  1871,  for  the  formation  of  a  channel  100  feet  wide  and  10  feet 
deep  at  low  water  by  dredging  through  shoals,  removal  of  rocks,  and  by 
training  dikes  at  various  points,  '71,  596;  '72,  689. 

By  S.  T.  Abert,  1879,  for  the  formation  of  a  channel  100  feet  wide  and  10  feet  deep 
over  the  bars  between  Fredericksburg  and  Port  Koyal,  to  be  secured  by  dredg- 
ing and  the  construction  of  dikes  and  wing  dams;  also  for  increasing  the 
channel  width  tq  200  feet  and  the  depth  to  15  feet  below  Port  Royal,  and 
the  maintenance  of  sauie  bv  construt'tion  of  trainiug  dikes:  estimated,  coet 
$291,000, '79,  85,  61.S;  '80,76*;  '87,985.  Amount  appropriated  Iruin  1871  to 
1886,  inclusive,  $187,500;  amount  estimated  to  complete  project^  $194,000;  '86l 
142;  '87,  937;  '91,  1265. 
Surveys. 

Maps. 
'88,822;  '90,1066. 


RARITAN  BAY,  IV.  J.— Improvement  of. 

(Continued  from  Vol.  II,  p.  433.) 

Appropriations. 

1881-87 $157,500 

1888 25,000. '88,  636. 

1890 40,(M)0, '90,  756. 

1892 40,  000, '92,  836. 

Total 202,500 

List  of  appropriations,  '88,  636. 
Contracts. 

1888.  Atlantic  Dredging  Company,  for  dredging,  at  23}  cents  per  cubic  vaid. 
'88,  6:^7.  ^ 

1889.  J.  A.  Simmons,  for  dredging,  at  18^  ceutK  jier  cubic  yard,  '89,  796. 

1.S91.  T.  Potter,  for  dredging,  at  16}  cents  and  18f  cents  per  cubic  yard,  '91,  934. 
En;;ineers. 
Chief  of  Enginekks. 

Reports, '88,  67;  '89,81;  '90,  72;  '91,  92;  '92,  96. 
Engineeks  in  Charge. 
Lieut.  Col.  W.  McFiirlaud.  1886-'89.     Report,  '88,  633. 

Lieut.  Col.  G.  L.  Gillespie,  1889-'— .    Reports, '89,  794;  '90,  753  j  '91,  931:  "SZ 
833. 
Obstructions* 

Illegal  dumping  of  material,  '88,  636. 
Operations. 
1887-'88.  163,756  cubic  yards  material  dredged,  '88,  635. 
18X8-^89.  No  operations,  '89,  796. 

1889-^90.  200,000  cubic  yards  of  material  dredged,  '90,  755. 
1890-^91.  82,0H5  cubic  vards  of  material  dredged,  '91,  934. 
1891-'92.  n4,2JK)  cubic  yards  of  material  dredged,  '92,  836. 
Piiysical  Cliaracleristies. 
Description  of  tUe  bay,  '88,  633. 
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BARITAN  MAY,  N.  J.-Continued. 

Projects. 

By  Lioiit.  Col.  Miohler,  1880^  for  improvement  of  Raritan  Bay  by  exeavation  of  a 
chaunel  300  feet  wide  and  21  feet  deep  at  mean  low  water  through  the  shoal 
off  Seguin  Point;  estimated  coat,  $126,500,  '81,  715,717;  '87,  750. 

By  Lieut.  Col.  Gillespie,  1884-^85,  for  the  excavation  of  a  ohannel  800  feet  wide  and 
21- feet  deep  from  Great  Beds  Light  to  wharves  at  Perth  Amboy,  and  a  15-foot 
channel  from  outside  of  Great  Beds  Light  to  South  Amboy;  estimated  cost, 
$114,000, '84,  753;  '85,  758;  '87,  751. 

Revised  project  in  1889.  by  Lieut.  Col.  Gilleepie,  for  a  channel  30O  feet  wide  and  21 
ft-et  d(!ep,  mean  low  water,  from  New  York  Lower  Bay  .to  Perth  Amboy;  also  a 
channel  300  feet  wide  and  15  feet  deep  from  Great  Beds  Light  to  South  Amboy; 
estimated  cost,  $175,375,  '91,  932, 933. 

Surveys. 

Maps. 
'92,  Atlas,  5, 6. 


RARITAN  RIVER,  N.  J.— Improvement  or. 

(Continued  from  Vol.  II,  p.  433.) 

Appropriations. 

1836-'87 $485,213 

1888 .50,000,  '88,655. 

1890 50.000,  '90,  858. 

1892 40,000,  '92,884. 

Total 625,213 

List  of  appropriations,  '92,  884. 

Commerce. 

Exports  and  imports  of  the  region,  '88, 656. 

Coiitractii* 

1888.  M.  II.  Flannery,  for  dredging,  at  40  cents  per  cubic  yard,  '88,  653. 

1889.  M.  H.  Flannery,  for  dredging,  at  15  cents  per  cubic  yard,  '89,  830.  J.  D. 
Leary,  for  construction  of  three  dump  scows,  at  $5,490  per  scow,  '89, 833. 

Enji^ineers. 

CiiiKF  OF  Engineers. 
lioi.orts,  'ttb,  71 ;  '89,  90;  '90,  81;  '91. 102;  '92,  104. 

EN(iINKKU.S  IN   ClIAHliE. 

Cupt.  G.  McC.  Derby,  1886-'89.    Report,  '88,  652. 

Capt.  T.  L.  Casey,  1889-'—.    Reports,  '89,  829;  '90,  855;  '91,  996;  '92,  881. 
Assistant. 
C.  S.  Kelsey.    Report,  '92,  884. 

Operations. 

1887->^8.  7,(>30  cubic  yards  material  dredged;  repairs  to  launch  and  drill  scow, 

'88.  654. 
1888-'89.  29,376  cubic  yards  material  dredged;  840  cubic  yards  riprap  used  in 

revetting  face  and  top  of  Dike  C,  '89,  830. 
1889-'90.  20,569  cubic  yards  material  dredged,  '90,  856. 
1890-91.  62,934  cubic  yards  of  sand  and  gravel  and  7,2^  cubic  yards  rook  removed, 

'91,  997. 
1891-'92.  6,209  cubic  yards  of  sand  and  gravel  and  6,475  cubic  yards  of  rock 

removed,  '92,  883. 

Pliysicai  Cliaracteristics* 

Description  of  the  river,  '88,  652. 

Projects. 

By  Lieut.  Col.  Newton,  1874,  for  permanent  improvement  of  the  river  by  excavation 
of  a  10- foot  mean  low  water  channel  200  feet  wide  from  the  mouth  to  Kew 
Brunswick,  a  distance  of  12^  miles,  and  excavation  of  a  tidal  basin  above  New 
Brunswick  locks  by  dredging,  rock  removal,  and  diking;  estimated  cost, 
$2,093,662, '74,  ii,  179;  '82,675;  '86,770. 

Modiiied  in  1881,  without  any  increase  in  cost,  to  provide  for  dredging  south  chan- 
nel so  as  to  form  a  channel  10  feet  wide  and  5^  feet  deep  at  mean  low  water, 
•87,771;  '92,882. 
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REBONDO  BEACH  BABBOR,  CAJL*— Exauinatiox  of. 

Eni^ineers. 

Chikf  of  Enginbebs. 

Report,  '91,  393. 
Enginkbr  in  Charge. 
Lieut.  Col.  W.  H.  H.  Benyanrd,  1890.     Report,  '91,  2972. 
Physical  CliaracterisUcs. 

Description  of  the  locality,  '91»  2972. 
Plans. 
In  1891  Lieut.  Col.  Benyaurd  did  not  consider  the  locality  worthy  of  improTement, 
•91,  2972. 
Surveys, 
Exaniiiiatiou  ordered  by  act  of  September  19,  1890.    Made,  1891,  under  direction 
of  Lieut.  Col.  Benyaurd,  '91,  2972. 


REB  FISB  BAR,  TEX.— (See  Galveston  Bay  Ship  Chani^el.^ 


REB  RIYER  (lilTTI^E),  ARK.— Iaifrovement  of. 

(Continued  from  VoL  II,  p.  435.) 

Appropriations. 

1886-^87 $3,000 

1888 5, 400, '88, 1378. 

Total... 8,400 

Commerce* 

Prospective  advantages  to  commerce  to  arise  from  improvement, '91,  2054;  '92, 
1688. 
Engineers. 

Chief  of  Engineers. 

Report*, '88,  185;  '89,  217;  '90,  196;  '91,  254;  '92,  245. 
Engineer  in  Charge. 
Capt.  H.  S.Taber,  1885-'—.    Reports, '88,  1377;  '89,  1641;  '90,  1927;  '91,  205^ 
•92,  1687. 
Operations. 
1887-'88.  No  operations,  '88,  1377. 

1888-'89.  Dredge  and  2  material  barges  built,  '89,  1642. 

1889-'90.  495  tons  of  rock  removed  from  Bess  Shoals  below  Jndsonia,  '90, 1927. 
1890-'91.  3,331  trees  and  100  cords  of  brush  cleared  from  the  channel  and  banka, 

•91,  2054. 
1891-92.  11,794  overbaugiug  trees  and  146  cords  of  brush  cleared  from  the  banks, 
and  100  tons  of  rock  removed  from  Bess  Shoals,  '92,  1688. 
Projects. 
By  Capt.  Taber,  1884,  for  improvement  of  three  shoalH  above  Jndsonia  by  the  removal 
of  obstructing  bowlders  and  cutting  a  channel  3  feet  deep  through  the  shoals 
below  Judsonia;  estimated  cost,  $8,400,  '85, 1612, 1616;  '87, 1504.     Increased  in 
1890  to  $11,400,  '90,  1927. 


REB  RIVER,  LA.9  ARK.,  ANB   TEX.— Improvement  ov,  except  at 

MOUTH. 

(Continued  from  Vol.  II,  p.  436.) 

Appropriations. 

1828-^87 $1,532,137.50 

i  55, 000. 00,  '88,  1342. 

1888 <  *  3, 000. 00, '88,  1376. 

/  135,000. 00, '88,  177. 

(  100, 000. 00,  '90,  1849. 

1890 <  *  2, 000. 00, '90,  1927. 

/  1 28, 000. 00 

.  Q««  5  145, 000. 00,  '92,  1597. 

^^^ \  •  3, 500. 00, '92.  1601. 

Total 1,903.637.50 

List  of  appropriations,  ^88,  1342;  '92,  1574. 

*  B«d  Biver  above  Fulton.  t  Survey  finim  Fulton  to  the  Atchafilaya  BItv. 
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RED  RIVER,  I.A.9  ARK.9  AND  TEX.— Continned 

Commerce.  ^ 

Ben  elite  to  be  derived  from  completion  of  improvement  on  the  river  above  Fnlton, 

'09,  1640. 
Steamers  engaged  in  navigation,  '92,  1598. 

Contracls. 

1891.  Martin  &  Hunt,  for  closing  outlets,  at  a  total  of  $4,930,  '92,  1591. 

Eni^ineers. 

Chikf  of  Engineers. 

Reports,  '88,  176,184;  '89,  207,217;  '90,  186,195;  '91,  236,237;  '92,  229,230. 
Enginekrh  in  Charge. 

Capt.  J.  H.  VVillard,  188&-'— .    Reports, '88,  1331;  '89,  1584;  '90,  1819,1833;  '91, 
1946, 1961 ;  '92,  1573, 1600. 

Capt.  H.  8.  Taber,"  1884-'—.    Reports,  '88,  1375;  '89.  1639;  '90, 1925. 
Assistants. 

H.  Vance.    Report,  '88,  1339. 

J.  Ewens.     Reports,  '91,  1953;  '92,  1592. 

H.  M.  Marshall.    Report,  '92,  1595. 

Operations. 

1887-88.  798  snags  and  10  drift  piles  removed  from  the  river  above  Fulton,  '88, 1375. 
4,400  snags  and  stumps,  110  log  jams,  and  2  wrecks  removed  at  and  below  Shreve- 
port,  '88.  1333-1335. 

1888-'89.  2,900  logs,  snags,  and  stumps  and  160  log  jams  removed  from  the  river, 
and  7,000  trees  cut  from  the  banks  at  and  below  Fulton,  below  Slireveport. 
and  at  Cypress  and  Dorcheat  bayous,  '89.  1585-1587.  764  snags  removed 
above  Fulton,  '89, 1640. 

1889-'90.  No  operations  above  Fulton,  '90, 1926.  48,959  cubic  yards  earth  and  4,400 
snags  removed  from  the  channel ;  16,850  trees  cut  from  the  banks,  and  231,710 
sq  uare  yards  brush  and  willows  cut  at  Alexandria,  and  at  Cypress  and  Dorcheat 
bayous,  '90,  1827, 1828. 

1890-'91.  6,038  snags  cleared  from  the  channel;  134  jams  removed;  1,022  leaning 
trees  cut;  2  wrecks  removed;  109,200  square  yards  of  brush  cleared  from  the 
banks,  '91,  1949, 1950.  956  snags  and  111  leaning  trees  removed  above  Fulton, 
•    '91,  1961, 1962. 

1891-^92.  7,981  cubic  yards  material  dredged;  5  wrecks  and  11,899  snags  removed 
from  the  channel,  and  8,846  trees  and  107,325  square  yards  of  brush  cleared 
from  the  banks,  '92,  1580, 1582.  Sale  and  Murphy  outlets  closed  by  dam  con- 
struction under  contract,  '92,  1592.    No  operations  above  Fulton,  '92,  1601. 

Projects. 

From  1828  to  1852,  inclusive,  $533,137.50  was  appropriated  for  the  removal  of  the 
raft.    Between  1852  and  1872  no  further  appropriations  were  made. 

In  1872,  under  a  renewal  of  appropriations,  the  present  project  for  the  removal  of 
the  raft  and  the  closing  of  Tones  Bayou  by  a  dam  was  adopted,  '72,  569;  '73, 
624, 628, 674. 

In  1875  it  was  proposed  to  protect  the  city  front  at  Alexandria  from  erosion  by 
means  of  stouo  revetment,  '75,  i,  906. 

In  1878  the  improvement  of  the  river  below  Fulton,  Aik.,  by  the  removal  of  snags 
and  other  obstructions,  was  inaugurated,  '78,  634. 

In  1879  the  improvement  of  the  Falls  near  Alexandria  was  undertaken,  so  as  to 
furnish  a  channel  75  feet  wide  and  4^  feet  deep,  '80,  1348. 

In  1882  it  was  proposed  to  close  certain  outlets  above  Shreveport, '82,  1546;  '85, 
1477. 

In  1884  the  improvement  of  the  river  above  Fulton,  Ark.,  by  the  removal  of  snags 
and  similiir  obstructitms,  was  undertaken.  '85,  1618, 1622.  The  amount  appro- 
priated for  these  projects  from  1872  to  1886,  inclusive,  was  $809,000,  '87, 1451; 
•92,  1574. 

Surveys. 

Of  the  Red  River  from  Fulton,  Ark.,  to  the  Atchafalaya  River  ordered  by  act  of 
August  5,  1886.  In  progress  under  direction  of  Capt.  Willard,  '88, 177, 1^37: 
•89,  1591 ;  '90,  1830, 1838. 

Maps. 
'90,  1840,1870;  '91,  1955;  '92,  Atlas,  82. 

*  &ed  Kiver  above  Fulton. 
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RED  RIVER  OF  TRE  NORTH,  Rnd  tribiitnrii'ft  above  Ferfnis 
Fulls  and  Crookston*  ]IIinii«,  and  Big:  Stone  liuke,  JVIinn.  and 

S.  Dak«— SuRVBY  OF. 

Commerce. 

Comnierciul  interests  of  the  locality,  '92,  1862. 

Enf(liieers« 

Chief  of  Enoinkkiw. 

Reports,  '91,  274;  '92,  262, 1858. 
Enoinkers  in  Charge. 

Ma j.  W.  A.  Jones,  1892.    Report,  '92,  1853, 1863, 
.  Col".  O.  M.  Poe,  1892.     Report,  '92,  1862. 
Physical  CharacteriAtics. 
Description  of  the  locality,  '92,  1855. 

Description  of  the  Hod  Rivnr  of  the  North,  with  tributaries,  and  Big  Stooe  Lake 
and  Lake  Traverse,  '92,  1855. 
PianK. 

By  Maj.  Jones,  1892,  for  the  formation  of  two  reservoir  systems  at  Red  Lake  and 
Lake  Traverse,  at  the  headwaters  of  tributaries  to  the  Red  River  of  the 
North,  for  the  purpose  of  diminishing  the  effects  of  floods  and  of  storing 
wat<er  for  use  at  low  stages  in  the  Red  River  system ;  estimated  cost,  $800,<KN.), 
'92,  1872. 
In  1892  the  Chief  of  Engineers  did  not  consider  the  river  worthy  of  improvement 
t-o  this  extent,  '92,  185^1. 
Surveys. 
Ordered  bv  act  of  September  19,  1890.    Made,  X892,  under  direction  of  M%i.  Jones, 
•92,  1863. 


RED    RIVER   OF  THE    NORTH,  IIEIIVN.  AND    BAK.— Improts- 

MBNT  OF. 

(Continued  from  Vol.  II,  p.  439.) 
A  ppropriallons. 

18r()-8/ $123,000 

1888 20,000, '88,  1555. 

1S90 25, 000, '90,  2096. 

1892 25,000, '92,  1845. 

Total 193,000 

List  of  appropriations,  '91,  2212. 
Coniinerce. 

Comparative  statement  of  freight  moved  by  steamboats  from  1879  to  1891,  '92, 
1849. 
Engineers. 
Chief  of  Engineers. 

Reports,  '88,  204,206;  '89,  239;  '90,  214;  '91.  272;  '92,  261. 
Engineers  in  Charge. 
Maj.  C.  J.  Allen,  1879-'90.    Reports,  '88,  1552. 1584, 1586;  '89,  1806. 
Mnj.W.A.Jones,  18iK)-'— .     Reports, '90,  2093;  '91,  2210;  '92,  1843. 

A  SSI  STA.^T 

R.  Davenport.  Reports,  '88,  1553, 1585;  '90,  2096;  '91.  2212;  '92,  1845, 1847. 

Operations. 

1887-88.  26,886  cubic  yards  material  dredged;  618  linear  feet  wing  dams  built;  9 

trees  and  30  cubic  yards  rock  removed  from  the  channel,  '88,  1552. 
1888-89.  40,767  cubic  yards  material  dredged;  7,798  linear  feet  wing  dams  bnilt» 

•89,  1807. 
1889-'90.  36,908  cubic  yards  material  dredged;  1,450  linear  feet  wing  dams  built; 

8,125  linear  feet  training  dams  built,  "90,  2094. 
1890-^91.  44,535  cubic  yards  material  dredged,  and  9,525  linear  feet  of  wing  and 

training  dams  built,  '91,  2211. 
1891-92.  100,442  cubic  yards  material  dredged,  and  23,695  linear  feet  of  wing  dams 

and  training  walls  built,  '92,  1844. 

Plans. 

By  Maj.  Allen,  1887.  for  improvement  of  the  river  between  Moorhead  and  Fergns 
P^alls  by  construction  of  contraction  works  and  removal  of  snags,  bowlders, 
and  leaning  trees;  estimated  cost,  $22,663.98,  '88,  1587. 
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RED  RIVER  OF  THE  NORTH,  mi N NT.  ANB  BA^I.—Cou tinned. 

Projects. 

By  Maj.  Farfpihnr,  1878,  for  improvement  of  tlie  river  between  Breckenridge  and 
the  nortliHrn  boundary  Vum*  bv  (Ireili^injj  throuj^li  bars  and  removal  of  snags, 
logH,  bowlders,  and  Hiiiiiliir  obstriiciionH;  ostimatod  cost,  $145,310, '79,  1191; 
'81,  1757.     Revimul  to  $179,310  in  188!^,  '83,  1450;  '87,  1712. 

In  1887  the  coat  of  completing  the  improvement  was  estimated  at  $79,598.37, 
'88,  204;  '91,2210. 
Surveys. 

Of  river  between  Moorliead  and  Fergus  Falls  ordered  by  act  of  August  5, 1886. 
Made,  1887,  under  direction  of  Maj.  Allen,  '88,  1586. 


RED    RIVER  OF   THE   WORTH,  HIINM.  AI\D   DAK.— Construc- 
tion OF  LOCK  AND   DAM  AT  GOO8K  RaPIDS. 

(Continued  from  Vol.  II,  p.  439.) 

A  ppropriaUons. 

1881-87 -  $50,000 

Engineers. 

CUIRF  OF  KnG INKERS. 

Report,  '91,  274. 
Knuinkkhs  in  Charge. 
Mm i.  0.  J.  Allen,  1881 .     Report,  '88,  1555. 
Maj.  W.  A.  Jones,  1891.    Report,  '91,  2220. 
Operations. 

1887-'88.  Xo  operations,  '88,  1555. 
Plans, 
Hy  Maj.  Allen,  1879,  for  construction  of  lock  and  dam  at  Goose  Rapids  having  a 

lift  of  12  feet;  estimated  cost,  $21,9,288, '79,  1191;  '81,  1760;  '87, 1721. 
In  1884  revised  plans  and  estimiites  wore  submitted,  '84,  1613;  '87,  1722. 
The  total  amount  appropriated  up  to  1887  being  considered  too  small  to  warrant  the 
commencement  of  operations,  appropriations  were  transferred,  in  1887,  to  the 
general  improvement  of  the  Hed  River,  '87,  1722. 
After  a  reexamination  in  1891  Maj.  Jones  reported  that  the  Red  River  of  the  North 
was  not  worthy  of  a  slack-water  improvement  at  Goose  Rapids,  '91,  2221. 


REDHrOOD  HARBOR,  CAIi.— Improvement  of. 

^Continued  from  Vol.  II,  p.  441.) 

Appropriations* 

1884-87 $8,000 

1888 7,  400, '88,  2108. 

1890 8, 000, '90,  2954. 

Total 23,400 

List  of  appropriations,  '92,  2623. 
Eng^ineers. 

CHIKF  of  EaVGINEKRS. 

Reports,  '88,  291;  '89,  345;  '90,  311:  '91,  390,393,2966;  '92,  367. 

ENG1NKER8  IN   CHARGE. 

Col.  G.  H.  Mendell,  1882-'89.     Report,  '88,  2108. 

Lieut.  Col.  W.  H.  H.  Benyaurd,  1889-'—.    Reports,  '89,  2472;  '90,  2897;  '91,  2953, 
2966;  '92,2623. 
Operations 


18JK>-''91.  No  operations,  '91,  29."4. 

1891-92.  40,845  cubic  yards  material  dredged,  '92,  2623. 
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REBHrOOD  HARBOR,  CAIi^-^outinned. 

Plans. 

In  1890  Liient.  Col.  Beiiyaard  did  not  ooosider  that  the  straightening  of  the  creelc, 
the  im])roveineDt  desired,  would  be  warranted  by  the  interests  of  naTi^ation, 
•91,  2967. 
Projects. 
By  Col.  Mendel  1, 1882,  for  improyement  of  the  harbor  by  excavation  of  a  channel 
from  the  city  of  Hedwood  to  San  Francisco  Bay,  a  aistance  of  1  mile,  ^irin^  a 
high- water  depth  of  7  feet;  estimated  cost,  $15,000,  '84,  2244. 
Surveys. 
Examination  of  Redwood  Creek  ordered  by  act  of  September  19, 1890.    If  ade,  1890, 
nder  direction  of  Lieut.  Col.  Benyanrd,  '91,  2966. 


RESERVOIRS    AT    SOURCES    OF     THE    HEISSISSIPPI.— (8«e 

M1SSI8SIPPI  KlVER,  RBSBRVOIRS  AT  SOURCES  OF.) 


RIO  GRANDE  RITER,  NE1¥  IIIEX.— Examination  of. 

Eni^ineers* 

Chief  of  Engineers. 

Report, '89,  1571. 
Engineer  in  Charge. 

Maj.  O.  H.  Ernst,  1888.    Report,  '89, 1571. 
Assistant. 

G.  Ba|?nall.    Report,  '89,  1572, 
Physical  Chftracteiistics. 

Description  of  the  locality,  '89,  1571. 
Plans. 
In  1889  Maj.  Ernst  did  not  consider  an  improvement  of  the  river  desirable  as  it 
would  involve  an  expenditure  far  beyond  the  commercial  interests  involved, 
'89,  1572. 
Surveys. 
Examination  from  Embudo  to  £1  Paso  ordered  by  act  of  August  ll^lSSS.     Made, 
1889,  under  direction  of  Maj.  Ernst,  '89,  1571. 


ROANOKE  RIVER,  TA.  AND  N.  €•— iBCPROVEBnENT  ov. 

(Continued  from  Vol.  II,  p.  443.) 

Appropriations. 

1871-87 $73,000 

18K8 40, 000, '88,  843. 

181)0 25, 000, '90, 1109. 

1892 50, 000, '92. 1107. 

Total 188,000 

List  of  appropriations,  '88,  842;  '92,  1109. 
Commerce. 

Development  of,  consequent  upon  improvement,  '89,  1040. 
Above  Weldon,  '90,  1178. 

Freight  transportation  upon  the  Roanoke  from  1871  to  1891,  '92, 1110. 
List  of  steamers  navigating  the  river,  '92,  1110. 
Eng^ineers. 
Chief  of  Enginf.krs. 

Reports, '88,  115;  '89,  135,149;  '90,  121,133;  '91,154;  '92.  155. 
Engineers  in  Charge. 

S.  T.  Abert,  U.  S.  agent,  1874-89.     Report,  '88,  840. 

Capt.  W.  U.  Bixbv,  1889-'92,    Reports,  '89,  1040, 1175;  '90,  1106;  '91.  1330. 

Maj.  W.  S.  Stanton,  1892-'—.    Report,  '92.  1103. 
Assistants. 

Charles  Schuster.    Reports, '89,  1042;  '90,  1110;  '91,  1333;  '92,  UOa. 

E.  D.  Thompson.    Report,  '90.  1109. 
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ROANOKE  RIYER,  VA.  ANB  N.  C— Continued. 

Operatioii«, 

1887-'8>S.  2,272  logs,  snags,  and  stumps  and  2,911  overhanging  trees  removed,  '88, 
^1. 

1888-'89.  1,200  logs,  snags,  and  stumps  and  153  small  snags  removed  from  the  chan- 
nel, and  1,652  trees  pnllod  back  on  the  baoks,  '89, 1041. 

1889-'90.  26,948  cubic  yards  mud,   gravel,  and  bowlders  removed;   5,500  trees, 
stamps,  and  snags  removed  from  the  banks,  '90,  1108. 

1890-'91.  6,531  snags  and  stumps  aud  110  cords  of  small  snags  removed  from  the 
channel,  and  2,939  trees  cleared  from  the  banks,  '91,  1332. 

1891-92.  5,530  snags,  606  stumps,  and  199  cords  of  small  snags  cleared  from  the 
channel,  '92,  1108. 
Physical  Characteristics. 

Description  of  the  river,  '90,  1176. 
Projects. 

By  Maj.  Craighill,  1872,  for  improvement  of  the  river  by  removal  of  wrecks,  snags, 
and  dangerous  rocks,  and  the  contraction  of  the  channel  way  by  jetties  so  as 
to  give  throughout  the  y^ar  an  unobstructed  10-foot  navigation  from  Albe- 
marle Sound  up  to  Hamiltou,  and  5-foot  navigation  up  to  Weldon;  estimated 
cost,  $269,000, '89,  1040;  '91,1331. 
Surveys. 

Examination  ordered  by  act  of  August  11, 1888.    Made,  1889,  nnder  direction  of 
Capt.  Bixby,  '90, 1176. 

Maps. 
'88,  842;  '90, 1110;  '92,  Atlas,  18. 


ROCK  ISIiAIVB   HAKBOR,  II^I^.— (See  Mississippi  River  from  Saint 

Paul  to  Des  Moines  Rapids.) 


ROCKIiANB  HARBOR,  Mi:.— Improvement  of. 

(Continued  from  Vol.  II,  p.  445.) 

Appropriations. 

1880-'87 $122,500 

1888 30,000,  '88,  385. 

1890 37, 500, '90.  438. 

1892 30, 000, '92,  .512. 

Total 220,000 

List  or  appropriations,  '88,  384;  '89,  526. 
Contracts. 

1889.  J.  F.  Hamilton,  for  furnishing  aud  placing  stone  upon  the  breakwater,  at  93^ 
cents  per  ton  of  2,000  pounds,  '89,  526. 

1890.  W.  S.  White,  for  furnishing  stone,  at  78^  cents  per  ton,  and  taking  up  and 
relaying  breakwater  stone,  at  98^  cents  per  ton,  '91,  590. 

Enfplneers. 
Chief  ov  Engineers. 

Reports,  '88, 15;  '89,  24;  '90,  20;  '91,  25;  '92,  29. 
Engine F.RS  in  Chaugk. 
Lieut.  Col.  J.  A.  Smith,  1886-'—.    Reports,  '88, 384 ;  '89, 525 ;  '90, 438, 439 ;  '91, 589. 
Lieut.  Col.  P.  C.  Hains,  1892-'—.    Report,  '92,  511. 
Operations. 
1887-'88.  17,823  tons  stone  delivered  upon  breakwater,  '88,  384. 
1888-'89.  13,599  tons  stone  delivered  upon  the  breakwater,  '89,  525. 
1889-'90,  16.174  ions  stone  delivered  upon  the  breakwater,  '90,  438. 
1890-'91.  2,762  tons  stone  delivered  upon  the  breakwater,  '91,  589. 
1891-^92.  23,500  tons  of  stone  deposited  in  tlie  breakwater,  '92,  512. 
Projects. 
By  Col.  Thorn,  1880,  modified  by  Board  of  Engineers,  for  improvement  of  harbor  by 
construction  of  two  breakwaters  to  a  height  of  5  feet  above  mean  low  water, 
with  a  width  on  top  of  10  feet,  one  extending  from  Jameson  Point  1,900  feet 
southeast  and  the  other  extending  from  South  Ledge  2,640  feet  toward  Jameson 
Point;  estimated  cos t^ $550,000,  '81,  471,473;  '82,  492;  '86,  536. 


378  INDEX   OF 

ROCKIiAMB  HARBOR,  ME.— Continued. 

Projects— Continued. 
Revised  in  1887  to  brin^  top  of  breakwaters  to  plane  of  bigh  water;  estimated 

cost  $650,000,  '87,  447. 
Modified  in  1890  to  increase  top  widtb  of  tbe  Jameson  Point  Breakwater  to  20  feet, 

•90,  20, 438. 
In  1890  Lieut.  Col.  Smith  proposed  a  modification  of  the  project,  omitting  the  inner 
breakwater  at  South  Ledge  and  ext<^nding  the  present  breakwater   from 
Jameson  Point  2,280  feet  on  a  continnation  of  its  present  alignment,  involving 
the  deposition  of  480,000  tons  of  stone,  at  an  estimated  cost  of  $1,480,000,  '90, 
440.    Approved  by  Board  of  Engineers,  '90,  441.    (Cols.  Abbot  and  Comstock 
and  Lieut.  Col.  Gillespie.) 
Surveys. 
Maps. 
•90,  440. 


ROCK  PORT  HARBOR,  ME;— Improvement  of. 

(Continued  from  Vol.  II,  p.  445.) 

Appropriations. 

1888 $10,000,  •89,  524. 

1890 5,000,  '90,437. 

Total 15,000 

Commerce. 

Amount  of  Rockport  shipments  and  probable  increase  of  same  conseqaent  apon 
improvement  '88,  408. 
Contraets. 

1889.  E.  P.  Lovering,  for  dredging,  at  20  cents  per  cubic  yard,  '89,  525. 
Engineers. 
CuiKF  OF  Engineers. 

KoportH,'88,  15,22;  '89,  24;  '90,  19;  '91,  25;  '92,  29. 
Engineers  in  Charge. 
Lieut.  Col.  J.  A.  Smith,  1888-'92.     Reports,  '88,  407,409;  '89,  524;  '90.  437;  '91. 

588. 
Lieut.  Col.  P.  C.  Hains,  1892-'—.     Report,  '92,  510. 
Assistant. 
F.  S.  Burrowes.     Report,  '88,  410. 
Operations. 
1887-89.  No  operations, '88,  407;  '89,524. 
1889-90.  45,000  cubic  yards  material  dredged,  '90,  437. 
1890-'91.  No  operations, '91,  588. 

1891-'92.  15,000  cubic  yards  material  dredged,  '92.  511. 
Pliysicnl  Cliaracteristics. 
Situation  of  the  harbor,  '88,  407. 
Projects. 
By  Lieut.  Col.  Smith,  1888,  for  improvement  of  the  harbor,  increasing  the  depth  to 
12  feet  at  the  upper  end  by  dredging;  estimated  cost,  $14,000, '88,  410;  '92, 
510. 


ROCK  HALIi  HARBOR,  HID.— Survey  of. 

Enfpineers. 

Chief  of  Engineers. 

Reports, '91.  132;  '92,  132. 
Engineer  in  Charge. 

Mr.  W.  F.  Smith,  U.  S.  agent,  1890.    Report,  '92,  999, 1001. 

A.  Stierle.    Report,  '92,  999, 1002. 
Piiysical  Ciiaracteristics. 

Description  of  the  locality,  '92,  1002. 
Plans. 
By  W.  F.  Smith,  1891,  for  excavation  of  a  10-foot  low- water  channel  100  feet  wide 

from  tbe  chaunel  in  Swan  Creek  Inlet  to  the  old  pier  in  the  harbor;  estimated 

cost,  $9,513,  '92,  1001. 

Surveys. 

Survey  ordered  by  act  of  September  19,  1890.    Made,  1891,  under  direction  of 
Mr.  VV.  F.  Smith,  '92,  1001. 
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ROCKT  RIVER  IIARBOR,  OHIO.— Improvement  09. 

(Continued  from  Vol.  11,  p.  446.) 

Appropriations. 

1872-'80 $39,000 

Engrineers. 

Chikf  of  Enoinkiers. 

Report,  '88,  273. 
Enginkku  in  Charge. 
Maj.  [..  C.  Overman,  1883-'88.    Report,  '88,  2001. 
Operationft. 

18«7-'88.    No  operations,  '88,  2001. 
Plans. 
Maj.  Overman,  1888,  reports  existinp;  improvements  are  meeting  all  the  require- 
ments of  commerce,  and  recommends  no  further  appropriations,  '88,  2001. 
Projects. 
Tlie  project  of  1871  proposed  the  formation  of  a  channel  of  entrance  fropi  Lalce 
Krie  100  fovt  wide  and  from  6  to  12  feet  deep  by  the  construction  of  an  east 
pier,  and  flredging,  '71,  212;  '80,  21.^3;  '81,  2310. 
No  further  appro])riation  asked  for,  '80,  2134. 


ROlfEERLT   RIARSII,   GA«— Improvement  of. 

(Continued  from  Vol.  II,  p.  446.) 

Appropriations* 

lH82-'87. $37,475.00 

1888 4, 633. 77, '88, 1035. 

Total 42,108.77 

List  of  appropriations,  '88,  1035. 
Engineers. 

ClIIKK   OF    KnOINKERS. 

Reports,  '88,  140;  '89,  160;  '90,  143.    . 

Lieut,  b.  M.  Carter,  1888-'—.    Reports,  '88,  1033;  '89,  1248;  '90,  1367. 
Operations. 

1887-'90.  No  operations, '88,  1034;  '89,  1244;  '90,  1368. 
Projects. 
By  Col.  Gillmore,  1880,  for  connection  of  Romerly  Marsh  Creek  with  Warsaw  Sound 
bv  excavation  of  a  canal  1,156  yards  long,  with  A  low-water  channel  of  48  feet 
width  by  7  feet  depth ;  estimated  cost,  $38,720,  '81, 1160, 1161. 


RONBOUT    HARBOR9  N.  ¥•— Improvement  or. 

(Continued  from  Vol.  II,  p.  447.) 
Appropriations. 

1872-'87 $95,500 

1888 5, 000, '88,  597. 

1890 5, 000, '90,  704. 

1892 : 5, 000, '92,  775. 

Total 110,500 

List  of  appropriations,  '89,  766;  '92,  775. 
Commerce. 

Reduction  in  freight  and  towing  rates  since  harbor  improTement,  '89,  706. 
Contracts. 
1888.  .1.  L.  Powley,  for  piles,  timber,  iron,  and  stone,  '88,  598. 
181K).  F.  J.  Kelly,  for  dike  repair,  '90,  705. 
Enfpineers. 

CniKF  OF  Exginef.rs. 

Reports,  '88,  .58;  '89.  73;  '90,  64;  '91,  83;  '92,  87. 
Engineers  in  Char(je. 
Lieut.  ( V)l.  W.  McFarland,  lJl85-'89.     Report,  '88,  596. 
Lieut.  Col.  G.  L.  Gillespie,  1889-'—.    Reports,  '89. 764 ;  '90,  701 ;  '91. 882 ;  '92, 773. 
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RONBOUT  HARBOR,  N.  T.— Con  tinned. 

Operations. 

1887-'88.  Repairs  to  dikes  and  protection  of  same  by  fender  piling,  '88,  597. 

1888-'89.  No  operations,  '89.  765. 

1889-*90.  Piers  repaired  under  contract,  '90,  703. 

1890-'9l.  No  operations,  '91,  883. 

1891-92.  Repairs  under  contract  to  north  and  branch  dikes,  '92,  774. 
PhyslcRl  Ctiaracterisflcs. 

Description  of  the  harbor,  '88,  596. 
Projects. 

By  Lieut.  Col.  Newton,  1871,  for  tbe  formation  of  a  channel  in  prolongation  of 
Rondout  Creek, with  a  mean  low-water  depth  of  from  10  to  13^  feet  and  a  width 
of  from  100  to  200  feet,  by  dredjjring  and  the  construction  of  parallel  dikes  and 
branch  dikes;  estimated  cost,  $172,500, '72,  811,  812;  '80,  495.  Project  com- 
pleted in  1880  at  a  cost  of  $90,000,  '86,  671. 

By  Capt.  Mercur,  1884,  for  widenin«f  the  outlet  between  the  dikes,  $10,000,  '84, 700. 

Estimate  for  repair  of  piers  in  1888,  $10,000,  '88, 597.  Increased  in  1889  to  $25,000, 
'89,  765;  '92,  773. 


ROUGE   RIVER,  MICH.— Improvemknt  of. 

(Continued  from  Vol.  II^  p.  448.) 

A  ppropriations. 

1888 $10, 000, '88.  268. 

,oun  S     10, 000, '90,  2749. 

^^^ \     •5,0(K) 

1892 11, 690, '92,  2480. 

Total 36,690 

Contracts. 

1888.  J.  Rooney,  for  dredging,  at  11 1  cents  per  cnbio  yard,  '89,  2274. 
1890.  J.  B.  <&  G.  H.  Breymau,  for  dredging,  at  10^  cents  per  cubic  yard,  '91,  2792. 
Engineers. 
CuiEK  OF  Engineers. 

Reports,  '88,  268;  '89,  318;  '90,  288;  '91,  360,  363;  '92,  343. 
Engineer  in  Charge. 
Col.  O.  M.  Poe,  1886-'—.    Reports,  '89,  2274;  '90,  2747;  '91,  2791, 2822;  '92,  2480. 
Operations* 
1887-'88.  28,792  cnbic  yards  material  dredged,  '89,  2274. 
1888-'89.  52,371  cubic  yards  material  dredged,  '89.  2275. 
1889-'90.  No  operations,  'gO.-  2748. 

1890-'91.  90,189  cubic  yards  material  dredged,  '91,  2791. 
1891-'92.  No  operations,  '92,  2480. 
Plans. 
By  Col.  Poe,  1890,  for  the  exoavation  of  a  turning  basin  500  feet  long  and  250  feet 
wide  about  2  miles  above  the  junction  of  the  Kouge  with  the  Detroit  River, 
at  an  estimated  cost  of  $15,611,  '91,  2823. 
Projects. 
By  Col.  Poe,  1886,  for  the  formation  of  a  dredged  channel  from  240  to  100  feet  wide 
and  16  feet  deep,  from  the  river's  mouth  to  the  bridge  of  the  Saint  Lonis  and 
Wabash  Railroad;  estimated  cost,  $31,690,  '87,  2278. 


ROUGH  RIVER,  KY.— Improvement  of. 
(Continued  from  Vol.  II,  p.  448.) 


Appropriations. 

1890 $25, 000. '91,  24i8. 

1892 15, 000, '92,  2082. 

Total 40,000 

Engrineers. 

Chief  ok  En(;inkehs. 
Reports,  '91,  305;  '92,  291. 


*  Site  for  taming  basin. 
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ROUGH  RIYEB,  KIT.— Continaed. 
C  ni^ineers — Continued. 

K.VCilXEKR  IN  ChARGK. 

M».j.  D.  W.  Lock  wood,  1890-'—.    Reports,  '91,  2446;  92,  2081. 

Lieut.  W.  L.  Sibert.    Report,  '92,  2082. 
Operations. 

1890-*91.  1,969  trees  cleared  from  the  banks  and  290  logs  removed  from  the  channel, 

'91,  2448. 
1891-'92.  29,499  trees  deadened,  8,807  trees  cut  upon  the  banks  and  in  the  river,  and 

5,6.37  snags  and  8  cubic  yards  of  stone  removed  from  the  channel,  '91,  2082. 
Projects.  • 
By  Maj.  Lockwood,  1890,  for  Improvement  of  the  river  by  construction  of  a  lock 

and  dam,  at  a  cost  of  $96,556,  and  removal  of  snags  and  similar  obstructions 

between  Hartford,  Ky.,  and  the  mouth,  at  a  cost  of  $9,000;  total  cost   of 

improvement,  $105,556,  '91,  2448. 


ROUSES  POINT  HARBOR,  N.  Y.— Construction  of  breakwater  at 

(Continued  from  Vol.  II,  p.  448.) 


Appropriations. 

188-l-'87 


$55,000 

1888 13,500, '88,  2094. 

1890 15, 000, '90,  2876. 

1892 15, 000, '92,  2604. 

Total 98,500 

Contracts. 

1889.  W.  .Tohnston,  for  breakwater  extension,  '89,  2443. 
Engineers. 

CHIKP   ok   KNGINKER6. 

Reports,  '88.  448;  '89,  339;  '90,  306;  '91,  384;  '92,  363. 
Enginkkr  in  Chargr. 
Maj.  M.  B.  Adams,  1885-'—.     Reports,  '88,  2093;  '89,  2443;  '90,  2875;  '91,  2927; 
'92,  26(H. 
Operations. 
1887-88.  65  linear  feet  of  breakwater  completed,  '88,  2093. 
1888-'89.  Breakwater  extension  continued,  '89,  2443. 
1889-'90.  Breakwater  extension  continued,  '90,  2875. 
1890-'91.  Breakwater  extension  in  progress,  '91,  2927. 
1891-'92.  Breakwater  extension  in  progress,  '92,  2604. 
Projects. 
By  Board  of  Engineers,  1885,  for  a  breakwater  of  random  stone  about  2,000  feet 
long,  extending  from  Stony  Point  toward  Windmill  Point  until  the  18-foot 
curve  in  the  lake  is  reached;  estimated  cost,  $110,000,  '85,  2303.     Project 
approved  by  the  Secretary  of  War,  '85,  2304;  '92,  2604. 


SABINE  PASS,  TEX.— Improvement  or. 

(Continued  from  Vol.  II,  p.  449.) 

Appropriations. 

1852-'87 $866,750 

1888 250,  000, '88,  1263. 

1890 300, 000, '90,  1757. 

1892 350,000, '92,  1509. 

Total 1,766.750 

List  of  appropriations,  '92,  1509. 
Contracts. 

1888.  Louisiana  Jetty  and  Lightering  Company,  for  jetty  construction,  '89, 1497. 
1891.  C.  Clark  <&  Co.,  for  jetty  construction,  '92,  1507. 
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SABIIVE  PASS,  T£X.-<kmtinaed. 

Enp^ineers. 

Chief  of  Engineers. 

Reports,  '88,  172;  '89,  200;  '90, 181;  '91,  227;  '92,  221. 
Board  of  Engineers. 
Convened  at  New  Orleans,  La.,  February  11, 1891,  by  S.  O.  No.  89,  to  report  upon 
improvement  of  Sabine  Pass.    Report,  '91, 1834.    (Col.  Comstock,  M^j.  Quinn, 
and  Capt.  Black.) 
Engineers  in  Charge. 
Capt.  W.  L.  Fisk,  1888-'91.    Reports,  '88,  1261 ;  '89,  1496;  '90,  1753. 
Maj.  J.  B.  Qninn,  1891-'—.    Reports,  '91,  1831 ;  '92,  1506. 
Assistant. 
A.  C.  Bell.    Reports,  '89,  1499;  90. 1757. 
Operations. 
1887-88.  6,993  cable  yards  brush  mattress  and  5,767  tons  stone  placed  in  east  jetty, 

'88,  1262. 
1888-'89.  East  jetty  foundation  extended  2,300  feet,  '89,  1497. 

1889-'90.  7,458  cubic  yards  of  brush,  18,876  cubic  yards  sandstone  and  granite  rip- 
rap, and  9,378  tons  of  sandstone  placed  in  jetty,  '90,  1755. 
1890--&.  Jetty  construction  in  progress  under  contract,  '91,  1832;  '92, 1508. 
Projects. 
By  Capt.  C.  W.  Howell,  1875,  for  the  formation,  by  dredging,  of  a  channel  across 
the  bar  2i  miles  long,  150  feet  wide,  and  12  feet  deep,  '75,  i,947.    Dredging 
operations  were  in  force  from   1875  to  1881,  during  which  interval  about 
$160,000  was  expended,  '81,  198. 
In  1882  Capt.  Heuer  proposed  two  high  brush  and  stone  jetties,  curving  from 
either  bank  at  mouth  of  Sabine  Kiver,  parallel  with  each  other  and  at  a 
distance  of  2,000  feet  apart,  the  west  jetty  to  be  18,120  feet  in  length,  and 
east  jetty  19,800  feet  in  length ;  also  for  possible  excavation  of  channel  between 
jetties  20  feet  deep  and  100  feet  wide  at  bottom,  this  channel  to  extend  from 
jettv  entrance  to  18-foot  channel  inside  the  bar;  estimated  cost,  $3,177,606, 
'82,*^  1436, 1437;  '83,  1054. 
The  Board  of  Engineers  of  1882  favored  high  jetties  without  the  shore  openings 

proposed  by  Maj.  Heuer, '82,  1439;  '91,  1831. 
In  1891  the  Board  (Col.  Comstock,  Maj.  Qninn,  and  Capt.  Black)  proposed  the  ele- 
vation of  the  east  jetty  to  2  feet  above  mean  high  water  for  the  first  16,600 
feet,  and  the  west  jetty  to  mean  high  water  level  for  the  iirst  4,000  feet,  thence 
to  the  end  of  the  jetty  2  feet  above  mean  high  water,  '91,  1835. 
Surveys. 
Survev  of  the  Pass  made,  1888,  under  direction  of  Capt.  FiHk,  '89,  1499. 
Survey  of  the  Pass  made,  1889,  under  direction  of  Capt.  Fisk,  '90,  1756, 1759. 
Maps. 
'89,  1498;  '90,  1759;  '92,  Atlas,  77. 


SABINE  RIVER,  I^A.  ANB  TEX.— iMPROVEMEii^T  of. 

< 

(Continued  from  Vol.  II,  p.  451.) 

Appropriations. 

1872-'82 $34,700 

1892 5,000, '92,  1511. 

Total 39,700 

List  of  appropriations,  '92,  1511. 
Contracts. 

1889.  Sabine  Tram  Company,  for  pile  and  brush  dam  construction,  at  »  total  of 
$3,647,  '90.  1752. 

Engrineers. 

Chief  of  Engineers. 

Reports, '89.  200;  '90,  180;  '91,  228,230;  '92,  222,223. 
Engineers  in  Charge. 

Capt.  W.  L.  Fisk,  1888-^91.    Reports,  '88,  1259;  '89,  1494;  '90,  1752. 

Maj.  J.  B.  Quinn,  1891-'—.    Reports,  '91,  1835 ;  '92,  1510, 1513. 
Operations. 
1887-'89.  No  operations, '88,  1260;  '89,  1494. 

1889-'90.  Construction  of  nils  and  bruHh  dams  begun  under  contract,  '90,  1752. 
1890-'91.  Pile  and  brush  i\m  construction  in  progress  under  contract,  '91, 1835. 
18?l-'92,  Project  completed,  '92,  lOlX. 


RIVERS   AND   HARBORS.  383 

SABINE  RIVER,  liA.  AND  TEX.— Continued. 

Plans. 

Capt.  Fisk  reports,  1888,  that  further  ioiprovements  are  inadvisable,  as  the  existing 
channel  meets  the  roqnirements  of  commerce,  '88,  1260. 

By  Maj.  Qiiiiin,  1891,  for  removal  of  snngs  nnd  similar  obstructions  between  Sabine 
Lake  and  Sudduths  Blutf,  at  an  estimated  cost  of  $10,000,  '92,  1514. 
Projects. 

By  Capt.  Howell,  1873,  for  dredging  a  channel  across  the  bar  at  the  mouth  of  the 
river  to  a  depth  of  5  feet,  and  the  removal  of  snags  and  obstructions  from  the 
river  above;  estimate?*!  cost,  $56,000,  '73,  681;  '79,  904,905;  '80,  1195. 

By  Maj.  Mansfield,  1880,  for  excavation  of  cut-oft'  from  the  main  river  into  the 
Narrows  320  feet  long,  40  feet  wide,  and  5  feet  deep ;  for  the  formation  of  two 
other  cut-offs  of  100  feet  each;  removal  of  snags,  logs,  and  similar  obstruc- 
tions, and  construction  of  pile  and  brush  obstruction  across  old  channel; 
estimated  cost,  $17,500,  '80,  1199.  The  river  not  considered  susceptible  of  per- 
mnnent  improvement,  '86,  222;  '92,  1510. 
Surveys. 

Examination  ordered  by  act  of  September  19, 1890.  Made,  1891,  under  direction  of 
M^.  Quinn,  '92,  1513. 


SACKETTS  HARBOR,  IV.  Y.— Improvement  of. 

(Continued  from  Vol.  II,  p.  452.) 

Appropriations. 

1826-'87 $13,000 

1888 2, 000, '88,  2087. 

Total 15,000 

Enfsrineers. 

Chief  of  Engineeba. 

Reports, '88,  285;  '89,  336;  '90,  305;  '91,  382;  '92,  361. 
Encineeks  in  Charge. 
Capt.  C.  F.  Palfrey,  1887-'90.    Reports,  '88,  2086;  '89,  2422. 
Maj.  M.  B.  Adams,  1890-'91.    Report,  '90,  2868. 
Capt.  D.  C.  Kingman,  1891-'—.    Reports,  '91,  2918 ;  '92,  2597. 
Operafioiifi. 
1887-'88.  No  operations,  '88,  2087. 

1888-'89.  164  linear  feet  of  stake  and  fascine  work  built,  '89,  2422. 
1889-'92.  No  operations,  '90,  2868;  '91,  2918;  '92,  2597. 
Plans. 
In  1890  Ma}.  Adams  reported  that  the  present  needs  of  the  harbor  were  satisfied  by 
exist  lug  works, '90,  2868. 
Projects. 
In  1826  and  1828  $6,000  was  expended  in  clearing  wrecks  from  the  harbor,  '87,  312. 
By  Lieut.  Col.  McFarland,  1881.  for  improvement  of  the  harbor  hy  dredging  the 
area  to  within  50  feet  of  the  wharf  line  to  12  feet  deep  at  low  water;  esti- 
mated cost,  $22,000,  '82,  2490. 
Modified  in  1883  by  a  moving  crib  placed  near  end  of  Ship  House  Point,  '83, 1953; 
•87,  2391 ;  '92,  2597. 


SA€0    RIVER9  HIE.— Improvement  of, 

(Continued  from  Vol.  II,  p.  453.) 
Appropriations. 

1884-87 $22,500 

1888 10,000, '88,  391. 

1890 *  65, 000, '90,  448. 

1892 25, 000, '92,  523. 

Total 122,500 

List  of  appropriations  (river  and  breakwater),  '92,  522. 

Contracts. 

1889.  G.  W.  Andrews,  for  construction  of  stone  jetty,  training  wall^  and  bank  pro- 
tection, at  93  cents  per  ton,  '90,  418. 

1890.  G.  W.  Andrews,  for  stone  jetty  construction,  at  84  cents  per  ton,  '91,  600. 

*  Xnolading  br^aj^water  at  mout]i  of  Spco  i^Tor. 
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SA€0  RITER9  HIE.— Continued. 

Enifineers. 

Chief  of  Kngineers. 

Reports, '88,  18;  '89.  27;  '90,  23  j  '91,  28;  '92,  34. 
Engineers  in  Charge. 

Lieut.  Col.  J.  A.  Smith,  l886-'92.    Reports,  '88,  390;  »89,  534;  '90,  447;  '91,  599. 

Lieut.  Col.  P.  C.  Hains,  1892-'—.     Report,  '92,  521. 
Operations. 
1887-^88.  16,987  cubic  yards  material  dredged  from  the  channel,  and  19,407  cnbio 

yards  from  tho  slioals;  214  cubic  yards  of  rock  removed,  '88,  390. 
1888-'89.  4,641  tons  stone  delivered  in  the  training  wall,  '89,  535. 
1889-'90.  3,185  tons  stone  delivered  in  the  training  wall,  '90,  448. 
1890-^91.  8,626  tons  stone  delivered  in  the  jetty,  '91,  600. 
1891-'92.  26,324  tons  stone  delivered  in  the  south  jetty,  '92,  523. 

Projects. 

By  Lieut.  Col.  Smith,  1887,  for  the  formation  of  a  channel  6  feet  deep  at  mean  low 
water  to  the  cities  of  Saco  and  Biddeford,  by  construction  of  a  jetty  at  the 
mouth  of  the  river,  pier  head  and  revetment  along  coal  wharf  channel,  wing 
dams,  shoal  revetment,  and  dredging;  estimated  cost,  $140,000,  '88,  391.  In- 
creased in  1889  to  $155,000,  '89,  535. 

In  1889  the  improvements  of  Saco  River  and  that  at  the  month  were  combined 
under  one  project,  and  the  revised  cost  for  completion  for  both  river  and  breaks 
water  placed  at  $185,000,  '92,  522. 


SACO   RITER9  HIE.— Breakwater  at  mouth  of. 

(Continued  from  Vol.  II,  p.  452.) 

Appropriations. 

1827-'87 $196,775 

1888 12, 500, '88,  389. 

1890 (•) 

Total 209,275 

List  of  appropriations,  '88,  389. 
Coiitrsiciiii. 

1889.  G.  W.  Andrews,  for  furnishing  and  placing  stone  upon  the  breakwater^  at  87 
cents  per  ton  of  2,000  pounds,  '89,  534. 
EnsinecrK. 
Chieb*  of  Engineers. 

Reports,  '88,  18;  '89,  27;  '90,  23;  '91,  28. 
Engineer  in  Charge. 
Lieut.  Col.  J.  A.  Smith,  1886-'—.    Reports,  '88.  389;  '89,  533;  '90,  446;  '91,  598. 
Operations. 
1887-'88.  6,484  tons  stone  delivered  upon  the  breakwater,  '88,  389. 
1888-'89.  104  tons  stone  placed  upon  the  breakwater,  '89,  533. 
1889-'90.  10,030  tons  stone  placed  in  the  breakwater,  '90,  446. 
1890-'91.  1,950  tons  stone  placed  in  the  breakwater,  '91,  599. 
Projects.    . 
By  Col.  Thom,  1883,  for  repairing  and  extending  the  old  breakwater,  giving^  it  a 
height  of  15  feet  above  low  water  and  a  top  width  of  12  feet;  the  original 
estimate  as  amended  was   $70,000;  amount  appropriated  to  1888,  $27,500; 
amount  required  for  completion  of  existing  project,  $30,000,  '84,  484;  '85,  471; 
•87,453;  '88,  18,389. 


SACRAIHEIVTO  AND  FEATHEB  RIVERS,  €AIi.— Impkovbmkkt  ov. 

(Continued  from  Vol.  II,  p.  453.) 

Appropriations. 

1875-'87 $445,000 

1888 20, 000, '88,  2133. 

1890 30, 000, '90,  2916. 

1892 150, 000, '92,  2654. 

Total 645,000 

List  of  approi>riations,  '92, 2652. 


*  Appropriation  for  the  broakwater  inoladed  in  appropriation  for  Saoo  Rivar.    Saa  *9Qf  477. 
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SACBAJUBJVTO  and  FBATHER  RIYER9,  GAIi^r-Continaed. 

Commerce* 

Freight  movement  on  the  Upper  and  Lower  Sacramento,  '92,  2654. 

Contracts. 

1890.  J.  Simpson,  for  dosing  break  in  levee  by  pile  and  brush  constmction,  at 
$16,265,  ^90,  2915. 

1891.  W.  Elliott,  for  repair  of  levees,  at  27i  cents  per  oabio  yard,  '91,  2988. 

Enffineers. 

Chief  of  Enoimbers. 

Reports,  '88,  295;  '89,  850;  '90,  814;  '91,  896,399;  '92,  872. 
Board  of  Engineers. 
Convened  at  San  Francisco,  February  8, 1891,  by  S.  O.  No.  66,  to  consider  the  Sac- 
ramento and  Feather  rivers  with  a  view  to  their  future  improvement.    Report, 
'91,  2990.    (Col.  Mendell,  MaJ.  Mackenzie,  and  Capt.  Kingman.) 
Convened  at  San  Francisco,  February  9, 1891,  by  S.  O.  No.  56,  to  report /Upon  the 
mining  debris  question  in  the  State  of  California.    Report,  '91,  2996.    (Lieut. 
Col.  Benyaurd  and  Mi^Js.  Heuer  and  Handbury.) 
Engineer  in  Charge. 
Maj.  W.  H.  Heuer,  1887-'—.    Reports, '88,  2132;  '89,  2486;  '90,  2912;  '91,  2987; 
'92,  2652. 

Operations. 

1887-'88.  238  snags  removed,  and  550  linear  feet  wing  dams  built  by  hired  labor, 

'88  2132. 
1888-^89.  658'Bnags  removed  by  hired  labor,  *89,  2486. 

1889-'90.  Break  in  levee  below  Sacrnmento  City  closed  under  contract,  '90,  2915. 
1890-^1.  855  snags  removed  by  hired  labor;  three  levee  breaches,  aggregating  480 

feet  in  length,  repaired  under  contract,  '91, 2988. 
1891-'92.  974  snags  removed,  and  536  linear  feet  of  wing  dams  built  in  the  Upper 

Sacramento  River,  '92,  2662. 

Projects. 

The  project  of  Lieut.  Col.  Mendell,  1874,  for  improvement  of  Sacramento  and 
Feather  rivers,  proposed  snag  removal  and  wing-dam  construction,  continued 
throughout:  the  amount  appropriated  from  1^0  to  1886  for  this  work  was 
$445,000.  The  improvement  was  made  to  include,  in  188(X  the  Upper  Sacra- 
mento for  100  miles  above  Colusa.  The  projects  have  for  their  object  the 
temporary  improvement  of  the  low-water  channel,  and  consist  of  snagging, 
dam  construction,  and  bar  scraping,  carried  on  by  hired  labor  and  the  United 
States  snag  boat,  '75,  ii,  700;  '80,  2234;  '86,  1926. 

In  1891  the  Board  of  Engineers  proposed,  for  the  further  improvement  of  the  -Sac- 
ramento and  Feather  rivers,  (1)  a  specific  annual  appropriation  of  $25,000  for 
snagging,  wing-dan)  construction,  etc.,  above  Sacramento  City;  (2)  an  appro- 
priation of  $275,000  for  removal  of  obstructions  in  the  Lower  Sacramento 
Kiver,  and  $25,000  for  the  closure  of  Jacobs  Slotigh  above  Sacramento  City ;  (3) 
an  appropriation  of  $300,000  for  treatment  of  the  Yuba  River  at  and  above 
Marysville;  (4)  an  annual  appropriation  of  $20,000  for  improving  the  naviga- 
ble channel  of  the  Feather  River,  '91,  2988, 2989. 


SAO  HABBOR,  N.  V.~Survbt  or. 

Engrineers. 

CiiiRF  OK  Engineers. 

Report,  '91,  81. 
Ekginkkr  in  Charge. 

Col.  D.  C.  Houston,  1891.    Report,  '91,  859. 

Plans. 

By  Col.  Houston,  1891,  for  protection  of  the  wharves  of  the  harbor  from  northeast 
storms  by  construction  of  a  riprap  breakwater  of  a  total  length  of  3,180  feet, 
and  extending  to  8  feet  above  mean  low  water ;  estimated  cost,  $71,000,  '91,  861. 

Surveys. 

Survey  ordered  by  act  of  September  19,  1890.  Made,  1891,  under  direction  of  Col. 
Houston,  '91,  860. 

8648 26 
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m  

(Continaed  from  Vol.  11,  p.  464«) 

Appropriations. 

1866-'87 $428,750 

1888 65,000/88,1967. 

1890 75,000/90,2728. 

1892 100, 000, '92.  2468. 

Total 668,750 

List  of  appropriations^  '92,  2458. 
Contracts. 

1888.  Hubbell  &  Skeldon,  of  Detroit,  Micb.,  for  dredging,  at  28  cents  per  oiibio 
yard ;  Q.  Gillmore,  for  dredgiug,  at  49  cents  per  cubic  yard,  '89,  2249.  Carkin, 
Stickney  &,  Cram,  for  revetment  and  beam-wall  construction,  and  dredging,  at 
43  cents  per  cubic  yard,  '89,  2253. 

1891.  T.  M.  Hubbell,  for  dredging,  at  36  cents  per  cubic  yard ;  Hubbell  A  Stone, 
for  black  ash  and  Norway  pine  piles,  furnished  and  driven,  at  13  cents  per 
linear  foot;  J.G.Owen,  for  white  pine  timber  and  plank,  at  $20  and  $14  per 
M  feet,  B.  M. ;  Carkin,  Stickney  &  Cram,  for  bolts  and  nails,  at  4.1  centa  and 
3  cents  per  pound:  McCoUum  &,  Lee,  for  dredging,  at  34  cents  per  cubic  yard, 
'91,  2775. 
Enipineers. 

Chief  of  Engineers. 
Keports,  '88,  263;  '89,  311;  '90,  280;  '91,  351;  '92,  336. 

Engineer  in  Charge. 
Col.  O.  M.  Poe,  1883-'—.    Reports,  •88»  1963;  '89,  2248;  '90.  2724;  '91,  2772;  '92, 
2454. 

A.88I8TANT. 

B.  H.  Muehle.    Report,  '92,  2458. 
Operations. 

History  of  the  work,  '88.  1963. 

1887-88.  23,200  cubic  yards  material  dredged  from  east  channel  and  channel  across 
the  bar;  repair  and  extension  of  beam  wall  and  pile  revetment  continued 
above  Bay  City,  '88, 1964. 

1888-''89.  23,980  cubic  yards  material  dredged;  CarroUton  revetment  completed  to 
a  length  of  1,145  feet;  plank  beam  training  wall  completed,  '89,  2249. 

1889-'90.  61,956  cubic  yards  material  dredged;  '90,2727. 

1890-'91.  16,345  cubic  yards  material  dredged ;  repairs  to  Carrollton  revetment  and 
Crow  Island  wing  dam,  '91,  2774. 

1891-^92.  137,992  cubic  yards  material  dredged ;  repairs  to  Carrollton  revetment 
and  wing  dam  at  Crow  Island  completed,  '92,  2455. 
Projects. 

The  project  of  1866  proposed  the  formation,  by  dredging,  of  a  channel  12  feet  deep 
through  the  bar  off  the  river's  mouth,  '66,  iv,  59-61;  '67,  146;  '68.  141. 

In  1874  Maj.  Weitzel  proposed  the  removal  of  Carrollton  and  other  bars  in  vicinity 
of  East  Saginaw  by  dredging  and  confining  the  channel  by  a  pile  revetment, 
'74,1,205,209;  '75,  i,  274. 

In  1881  Maj.  Harwood  proposed  at  and  below  Bay  City  securing  14  feet  dnpth  in 
that  portion  of  the  channel  in  front  of  Bay  City,  and  restoring  and  deepening 
the  channel  of  entrance  from  Saginaw  Bay  to  14  feet,  '81, 2250.  Total  amount 
appropriated  from  1866  to  1882,  $220,000. 

By  Board  of  Engineers,  1882,  for  removal  of  snags,  logs,  and  store  booms  project- 
ing into  the  channel;  for  excavation  of  a  channel  12  feet  deep  and  200  feet  wide 
between  the  junction  of  Tittabawassee  and  Shiawassee  rivers  and  Portsmouth 
Bridge  at  Bay  City;  for  excavation  of  a  channel  11  feet  deep  and  200  feet  wide 
through  shoals  in  the  vicinity  of  Bay  City  and  across  bar  at  mouth  of  river; 
estimated  cost,  $446,000,  '83,  1866, 1867;  '84,  2041. 

Amount  appropriated  from  1882  to  1886,  inclusive,  $208,750 ;  amount  estimated  to 
complete  project,  $337,250,  '86,  1828. 


SAINT  ANDREWS  BAY,  FliA.— Examination  of. 

Engrineers. 

Chief  of  Enginkebs. 

Report,  '89,  185. 
Engineer  in  Chakgb. 

Capt.  P.  M.  Price,  1888.    Report,  '89.  1414. 
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SArarT  ANDREDrn  BAY,  FliA.— Continaed. 

Physical  Characterlsticf. 

Description  of  the  locality,  '89, 1414. 
Plans. 
In  1889  Capt.  Price  considered  that  the  existing  depth  of  water  in  the  entrance  td 
the  bay  was  safflcient  for  the  requirements  of  existing  commerce,  '89,  1415. 
Surveys* 
Examination  ordered  by  act  of  Angnst  11. 1888.    Made.  1889,  under  direction  of 
Capt.  Price,  '89, 1414. 


SAUVT  ANTHOIVY,  RlllVlir.— Prbservation  ov  Falls  of. 
(See  MiasissiPPX  River,  prbskrvation  of  Falls  of  Saint  Anthont.) 


SAINT    AUGIJSTIIVE     HARBOR,    FI^ A.— Improvement  of  dbsp-sea 

CHANNEL  through  OUTEB  BAR. 

(Continued  from  Yol.  II,  p.  456.) 
Appropriations. 

1829-^87 $33,569.80 

1888 a5, 000. 00, '89,  1311. 

1890 20,000.00,  '90,  1570. 

1892 10,000.00,  '92,  1373. 

Total 98,569.80 

Commerce. 

Commercial  requirements  of  Saint  Augustine,  '88,  1126, 1142. 

£n§:ineers. 

Chief  of  Knginicers. 

Reports, '88,  145,151;  '89,  167,1312;  '90, 149,426;  '91,  188,195,1671;  '92.  186. 
Board  of  Engineers. 
Convened  at  iSaint  Augustine,  January  31, 1889,  by  S.  O.  No.  60,  to  examine  and 
report  upon  Capt.  Black's  project  for  improvement  of  Saint  Augustine  Harbor. 
Keport,  '89,  1313.    (Col.  Abbot,  Lieut.  Col.  Hains,  and  Capt.  Bixby.) 
Convened  at  Saint  Augustine,  Fla.,  January  26, 1891,  by  S.  O.  No.  8,  to  report  upon 
the  establishment  of  harbor  Hues  in  Saint  Au^^ustine  Harbor.    Koport,  '91, 
1687.     (Capt.  Black  and  Lieuts.  Carter  aud  Gaiilard.) 
Engineers  in  Charge. 
Capt.  W.  M.  Black,  1886-'92.    Reports,  '88,  1123;  '89,  1309;  '90,  1566, 1577;  '91, 

1630, 1671, 1685. 
Maj.  J.  C.  Mallery,  1892-'—.    Report,  '92,  1371. 
Assistant  * 

Lieut.  D.'  D.  Gaiilard.    Reports,  '88, 1145 ;  '90,  1571 ;  '91,  1635. 

Operations. 

1887-'89;  No  operations,  '88,  1123;  '89,  1309. 

1889-'90.  3  groins  and  290  linear  feet  of  sand  catch  built  by  hired  labor,  '90,  1567. 

1890-'91.  Groin  No.  2  extended  seaward,  and  groius  4  and  5,  aggregating  988  linear 

feet  of  new  work,  built,  '91,  1631. 
1891-92.  327  linear  feet  of  sheet  pile  wing  dam  built  to  protect  the  beach  from 

erosion  in  the  vicinity  of  Groin  No.  4,  '92,  1372. 

Piiysical  Ciiar^icteristics* 

Description  of  Saint  Augustine  Harbor  and  vicinity,  '88,  1123, 1129. 

Tides  and  tidal  flow,  '88, 1131, 1149. 

Soundings^  borings,  channel  gauging,  measurement  of  current  velocities,  and  of 

direction  and  velocity  of  winds,  '88,  1145, 1153. 
Observations  on  wave  action  at  Saint  Augustine  Harbor,  '91,  1635. 

Plans. 

After  examination  in  1891  Capt.  Black  did  not  consider  the  harbor  worthy  of 
improvement  to  the  extent  of  joining  a  deep-sea  channel  through  the  enter  aud 
inner  harbor  bars,  '91, 1672. 
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SAINT  AUGUSTINE  HABBOR,  FliA.-Continned. 

Projects. 

By  Capt.  Bla<}k,  1887,  for  formation  of  a  channel  through  the  bar  at  the  eatrancse  to 
Samt  Aagustine  Harbor,  giving  a  depth  of  16  feet  by  the  construction  of  two 
conyerging  brush  and  rijirap  jetties,  one  extending  from  North  Beach  and  the 
other  from  Saint  Anastasia  iBland ;  estimated  cost,  $1,467,888,  '88k  1142. 

Approved  by  Board  of  Engineers,  18^,  with  the  recommendation  that  $35,000  be 
applied  to  the  construction  of  stone  protection  on  Anastasia  Island  and  North 
Point  (Col.  Abbot,  Lieut.  Col.  Hains,  and  Capt.  Bixby),  '89,  1316. 
Surveys. 

*  Survey  ordered  by  act  of  August  5, 1886.    Made,  1887,  under  direction  of  Capt. 
Black,  '88, 1128. 

Examination  for  deep-sea  channel  through  outer  and  inner  harbor  bars  ordered  by 
act  of  September  19, 1890.  Made,  ]391,  under  direction  of  Capt.  Black,  '91. 
1671. 

Maps. 
'88, 1142;  '89,.  1316;  '91, 1634. 


SAINT    GHABIiBS,    MO.— (See  Missouri  Biyeb  BBT¥nEEN  mouth  axd 

Sioux  City.) 


SAINT  CHABIiES  BAY,  TCX.— Examination  or. 

Ennrineers. 

Chief  of  Enoinebrs. 

Report,  '91,  235. 
Engineer  in  Charge. 
MaJ.  C.  J.  Allen,  1891.    Report,  '91,  1942. 
Plans. 

In  1891  MaJ.  Allen  did  not  consider  the  locality  worthy  of  improyement,  '91,  1942. 
Survejrs. 
Examination  ordered  by  act  of  September  19, 1890.    Made,  1891,  under  direction 
of  MaJ.AUen,'91,1942. 


SAINT  CLAIK  FI.ATS  SHIP  CANAIi,  Ml€H.-lMPBOVBMK2rr, 

operation,  and  maintenance  of. 

(Continued  from  Vol.  II,  p.  457.) 
Approprialions* 

1852-'87 $708,894.40 

1888 75, 000. 00, '88,  1976. 

1890 80, 000. 00, '90,  2739. 

Total 863,894.40 

List  of  appropriations,  '92,  2475. 
Commerce* 

Aggregate  annual  tonnage  passing  through  canal,  '90,  2739. 
Contracts. 

1888.  A.  J.  Dnpins,  for  revetment  construction,  at  $7.94  per  running  foot,  '89,  2263. 
Dunbar  &  Sullivan,  for  hire  of  1  dredge,  1  tug,  ana  2  dump  scows,  at  $10  per 
hour;  also  1  dredge  and  3  dump  scows,  at  $8  per  hour;  Hicklee  &  Green,  for 
hire  of  1  dredge,  1  tug,  and  2  dump  scows,  at  $12  per  hour,  '89, 2264.  W.  Rich- 
ardson, for  hire  of  1  dredge,  1  tug,  and  2  dump  scows,  at  $8.80  per  hour:  Hub- 
bell  &  Skeldon,  for  hire  of  same  plant  as  above,  at  $10  per  hour.  Hicklee  A 
Green,  for  hire  of  same  plant  as  above,  at  $10.75  per  hour,  '89,  2264. 

1890.  Steiner  &  Griffin^  for  revetment  construction,  at  $7.88  per  running  foot;  L, 
£.  Allen,  for  dredging,  at  23  cents  per  cubic  yard,  '91,  2786. 
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SAINT  CLAIII  FliATS  SHIP  CAIVAIi,  nUGH.-Qontiniied. 

Chief  of  Enginbers. 
Reports,  '88,  266;  '89,  814,815;  '90,  283,285;  '91,  856,358;  '92,  840,841. 

Engineer  in  Charge. 
Col.  O.  M.  Poe,  1888-'—.    Reports,  '88,  1976;  '89,  2260,  2268;  '90,  2737, 2739;  '91, 
2784, 2787 ;  '92,  2473, 2475. 
Operations. 

1887-'88.  Operations  limited  to  oare  of  canaL  '88, 1976. 

1888-'89.  66,117  cnbic  yards  material  dredged;  4,082  linear  feet  sheet  piling  baUt, 
'89,  2261, 2265. 

1889-'90.  4,385  linear  feet  sheet  piline  bnilt,  '90,  2738. 

1890-^91.  490  linear  feet  of  sheet  piTiog  completed;  48,496  cnbic  yards  material 
dredged ;  operation  and  oare  oi  canal,  '91,  2786, 2787. 

1891-'92.  142,9^  onbio  yards  material  dredged;  3,160  linear  feet  of  sheet  piling 
and  90  feet  of  superstrncture  completed;  operation  and  oare  of  canal,  '92, 
2474, 2475. 
Physical  Characteristics. 

Description  of  the  locality,  '90, 2737. 
Projects. 

The  projeots  of  1866  and  1872  proposed  the  formation  of  a  channel  ^  feet  wide, 
16  feet  deep,  and  7,221  feet  long,  protected  on  each  side  by  revetment;  esti- 
mated cost,  $428,754.  '66,  iy,  57;  '67,  28;  '72,  216.  The  canal  was  completed 
in  1875,  '79,  i,  52,  280.    Statement  of  cost  of  the  work,  '83,  1878. 

By  MaJ.  Farqnhar,  in  1883,  for  rebnildiug  revetment,  at  an  estimated  cost  of 
$153,300,  '85,  2160;  '86,  1838.  Increased  to  $200,000  in  1887,  '87,  2263.  In- 
creased to  $256,000  in  1888,  '88,  1976.  Increased  in  1889,  for  completion  of 
sheet  piling,  renewal  of  decaved  portionaof  harbor  saperstmctnre,  and  dredg- 
ing channel  to  depth  of  18  feet  and  fhll  width  of  800  feet,  to  $276,250,  '89, 22^; 
'91,  2785. 


SAIWT  CLAIB  RIVER  AT  A LOONAC— Examination  or. 

finffineers. 

Chief  of  Exginberb. 

Report,  '89,  2285. 
Engineer  in  Charge. 
Col.  O.  M.  Poe,  1888.    Report, '89,  2285. 
Physical  Characteristics. 

Description  of  the  locality,  '89,  2286. 
Plans. 
In  1888  Col.  Poe  did  not  consider  that  an  improvement  at  Algonao  wonld  benefit 
more  than  local  interests,  '89,  2287. 
Surve^rs. 
Examination  ordered  by  act  of  August  11, 1888.    Made,  1889,  nnder  direction  of  Col. 
Poe,  '89, 2285. 


SAINT  CROIX  RIVIIR,  HIE.— Improvement  or. 

Appropriations. 

1867-^89 $39,000 

1890 35,000,  '91,570. 

Total 74,000 

£n§:ineers. 

Chief  of  Engineers. 

Reports,  '89,  31;  '90,  26;  '91,  19;  '92,  23. 
Engineers  in  Charge. 

Lieut.  Col.  J.  A.  Smith,  1888^92.    Reports.  '90,  463;  '91,  570. 

Lient.  Col.  P.  C.  Hains,  1892-'^.    Report,  '92,  494. 
Assistant. 

F.  8.  Burrowes.    Report,  '90,  465. 
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6AIIVT  CROIX  BITER,  RIE.— Continued. 

Pbysical  Characteristics. 

Description  of  the  locality,  '90,  463. 

Projects. 

By  Lieat.  Col.  Smith,  1889,  for  a  channel  12  feet  deep  at  mean  low  water  and  200 
feet  wide,  narrowed  to  150  and  100  feet  in  the  upper  part  of  the  harbor,  to  be 
secared  by  dredging  and  600  linear  feet  of  jetty  conBtruction :  estimated  co8t» 
$280,000, '90,  466,467;  '92,  494. 
Surveys. 

Ordered  by  act  of  Angust  11,  1888.    Made,  1889,  nnder  direction  of  Lieat.  CoL 
Smith,  '90,  464. 


SAINT  CROIX  RIVER,  DTIS.  AND  RUNN.— iMPBOyBMSMT  ov.    • 

(Continaed  firom  Vol.  II,  p.  459.) 

Appropriations. 

1878-'87 $82,500 

1888 10,000, '88,  1549. 

1890 8, 000, '90,  2089. 

1892 8,000,  '92, 1838. 

Total 108,500 

List  of  appropriations,  '91,  2205. 
Commerce. 

Extent  of  the  logging  and  lumber  interests,  '91,  2205, 2206;  '92, 1839. 
£n§:ineers. 

Chief  of  Enginbers. 
Reports,  '88,  203;  '89,  237;  '90,  212;  '91,  271;  '92,  259. 

Engineers  in  Charge. 
Maj.  C.  J.  Allen,  1878-'90.    Reports,  '88,  1547 ;  '89, 1798. 
Maj.  W.  A.  Jones,  1890-'—.    Reports,  '90,  2087;  '91,  2203;  '92, 1837. 
Operations. 

1887-'88.  No  operations  for  lack  of  fnnds,  '88,  1548. 

1888-^89.  695  snags,  logs,  and  piles,  3  cubic  yards  rocl^  and  3  drift  piles  removed 
from  the  channel,  and  125  overhanging  trees  cleared  from  the  banks ;  715  linear 
feet  of  wing  dam  bailt,  '89, 1799. 

1889-'90.  No  operations,  '90,  2088. 

1890-'91.  25,919  cubic  yards  material  dredged,  '91^  2204. 

1891-92.  880  cubic  yards  material  dredged  at  Hudson  Bar;  91  snags  removed  from 
the  channel,  and  repairs  made  to  Log  House  Dam,  '92,  1838. 
Projects. 

By  M%j.  Farquhar,  1874,  for  the  improvement  of  the  river  below  Saint  Croix  Falls 
by  the  constructiou  of  wing  dams,  removal  of  boom  piers,  snags,  and  overhang- 
iug  trees,  so  as  to  give  a  low- water  depth  of  3  feet;  estimated  cost,  $21,758, 
'75,  i,  375;  '78,  100:  '79, 1182.    There  was  expeuded  under  this  project  $18,000. 

The  present  project,  adopted  in  1880  and  modified  as  to  cost  in  1882,  consists,  in 
addition  to  the  removal  of  obstructions  froiii  the  channel  between  Taylors 
Falls  and  Prosoott,  in  the  contraction  of  the  low-water  channel  into  one  of 
nearly  uniform  width,  especially  at  the  bars  and  crossings,  by  means  of  brush 
and  stone  jetties,  and  dams  of  the  same  material  to  close  island  chutes  and 
secondary  channels;  estimated  cost,  $83,450, '88,  203,204.  Increased  In  1889 
for  repairs  to  existing  works,  extension  of  dams  at  Hudson  Bar.  construction 
of  wing  dams  on  right  bank  of  the  channel,  and  dredging;  revised  estimate 
$108,700,  '89,  1801;  '91,  2204.  ' 


SAINT  FRANCIS  RIVEK,  ARK.  AND  MO.-IiiPROYXHBNT  ov. 

(Continued  from  Vol.  II,  p.  459.) 

Appropriations. 

1871-'86 $35,000 

1  fififi  5  Saint  Francis  River,  Ark 4,  OuO,  '88,  1416. 

^^^  >  Saint  Francis  River,  Mo 5, 000,  '88,  191. 

1  con  S  Saint  Francis  River,  Ark ....  4, 000,  '90,  1954. 

^^^  )  Saint  Francis  River,  Mo 10, 000,  '90,  1955. 

1892.  Saint  Francis  River,  Ark  ....  8, 000,  '92,  1694. 

Total 66,000 
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SAINT  FRANCIS  BITER,  ARK.  AND  mO.— Continued. 

Commerce. 

Benefits  to  be  derived  from  completion  of  improvement,  '88, 1416;  '89, 1666:  '91, 
2061. 

Engineers* 

Chibf  of  Engineers. 

Reports, '88, 190;  '89,  224;  '90,  201,202;  '91,  256,256;  '92,  246,247. 
Engineer  in  Charge.  ' 

Capt.  H.  S.  Taber,  1884-'—.     Reports,  '88,  1414;  '89, 1664, 1666;  '90. 19SQ,  1954; 
'91,  2059, 2062 ;  '92,  1693, 1694. 

Operations. 

1887-'88.  Snagging  operations  continued,  '88, 1415. 

1888-'89.  Snagging  operations  continnea  between  the  towns  of  Eennett,  Mo.,  and 

Saint  Francis,  Ark. ;  216  snags  and  drift  piles  removed  firom  the  channel,  and 

50  trees  cleared  from  banks  between  Greenville  and  Poplin,  Mo.,  '89, 1664, 1666. 
1889-90.  Snagging  continued  between Kennett  and  Saint  Francis;  309 snags  and  4 

drift  piles  cleared  from  the  channel,  and  175  overhanging  trees  fr9m  the  banks 

between  Wappapello  and  Poplin,  Mo.,  '90,  1952, 1955. 
1890-'91.  Snagging  operations  continued  on  the  upper  and  lower  river,  '91,  2060, 

2063. 
1891-92.  1,628  snags  removed  from  the  upper  and  .lower  river,  and  5,405  trees 

cleared  fh>m  the  banks,  '92, 1693, 1696. 

Projects. 

By  Maj.  Benyaurd,  1880,  for  improvement  of  the  river  between  Wittsburg  and 
Lester  Landing  by  cutting  and  marking  a  channel  through  the  lake  region, 
removing  snags  and  similar  obstructions  from  the  bed  and  banks  of  the  stream. 
No  estimate  was  made  for  the  completion  of  this  project,  and  only  an  appro- 

Sriatiou  of  $5,000  was  made  in  1880,  '80,  1315:  '81^  1434. 
$7  Capt.  Taber  proposed  the  improvement  oi  the  river  from  Greenville  to  the 
Arkansas  State  line  by  removal  of  snags  and  similar  obstructions,  at  an  esti- 
mated  cost  of  $7,300,  '87, 1550.    ^ 


SAINT  JfiROlKIE  BAY,  ISD.— Examination  or. 

» 

tenirlneers. 

Chief  of  Engineers. 

Report,  '91, 145. 
Engineer  in  Charge. 

Lieut.  Col.  P.  C.  Hains,  1891.    Report,  '91, 1278. 

Physical  Characteristics. 

Description  of  the  locality,  '91,  1278. 

Plans. 

In  1891  Lieut.  Col.  Hains  did  not  consider  the  locality  worthy  of  improvement^  '91, 

•    1278. 

SurveFS. 

Examination  made,  1891,  under  direction  of  Lieut.  Col.  Hains,  '91,  1278. 


SAINT  JE|tOI«IES  CREEK,  IflD.— Improybment  or. 

(Continued  from  Vol.  U,  p.  460.) 

Approprtations. 

1881-'84 $26,500 

List  of  appropriations,  '88, 819. 

£n§:ineers. 

Chief  of  Engineers. 

Reports,  '88,  110;  '89.  127;  '90,  114. 
Engineer  in  Charge. 

S.  T.  Abert,  U.  S.  agent,  1881-'—.    Reports,  '88, 818 ;  '89, 1005 ;  '90,  1034. 

Operations. 

1887-'90.  No  operations  for  lack  of  funds,  '88,  819;  '89, 1005;  '90, 1064. 
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SAIUTT  JER09ICS  €R£EK,  ]IID.--Continaed. 
Pxojecto. 

By  B.  T.  Abert,  1880,  for  excavation  of  a  ohannel  100  feet  wide  and  9  feei  de«p 
through  the  bar  at  the  moath'of  Saint  Jeromes  Creek,  and  a  channel  40  feet 
wide  and  6  feet  deep  into  the  sonth  fork  of  the  same,  the  material  to  be 
formed  into  a  dike  inclosing  a  part  of  the  sonth  fork  for  a  pond  for  the  U.  8. 
Fish  Commission;  ^ttmated  cost.  $21,500. 

From  1881  to  1886,  inolnsiye,  $26,500  had  been  appropriated,  when  the  amoant  to 
complete  project  was  estimated  at  $26,000,  '85,  970;  '87,  984.  Increaaed  to 
$34,700  in  1888,  '88,  819. 

In  1890  the  project  was  reduced  to  the  excavation  of  a  ohannel  through  the  bar  at 
the  mouth  of  the  creek,  at  an  estimated  cost  for  completion  of  $26,000,  '90, 
1065. 


ftAITVT  JOHNS  RIVER,  FLA.— I^tprovkmsnt  of. 

(Continued  from  Vol.  II,  p.  462.) 

^riations. 

i8o2-'8'? $769,000 

1888 175, 000, '88, 1087. 

1890 170, 000, '90, 1557. 

1892 112, 500, '92, 1357. 

Total 1,226,500 

Commerce. 

Commercial  interests,  '88, 1087, 1088. 

Present  and  prospective  commercial  development,  '90, 1556. 
Contracts.  - 

1889.  R.  6.  Ross,  for  furnishing  stone,  at  ^om$2.14  to $2.35  per  ton;  oyster  shell,  at 
$1.25  per  cubic  yard,  and  brush  mattress,  at  74  cents  per  cubic  yard,  '89,  1305. 

1890.  M.  Conant,  for  Jetty  construction,  at  a  total  of  $126,420,  '91,  1617. 

1891.  J.  Satterlee,  for  furnishing  stone,  at  $4.17  per  ton,  '91, 1618. 
En§:ineer8. 

Chief  of  Enoinebhs. 

Reports,  '88, 143;  '89, 165;  '90, 147;  '91, 185, 195, 1666;  '92,  182. 
Engineers  in  Charge. 

Capt.  W.  M.  Black,  1886-'92.    Reports,  '88,  1079;  '89,  1298;  '90,  1549;  '91,  1612, 
1667. 

Maj .  J.  C.  Mallery,  1892-'—.    Report,  '92, 1349. 

J^SSISTANTS 

J.  H.  Bacon.    Reports,  '89, 1306;  '90,  1558;  '91, 1618. 
E.  A.  Gieseler.    Report,  '92,  1357. 
Operations. 

1887-88.  7,204  cubic  yards  stone  and  shell  used  in  the  south  jetty ;  12,000  sonars 
yards  of  .mattress,  21,951  cubic  yards  stone,  and  2,309  cubic  yards  shell  placed 
in  the  north  jetty;  also  286  cubic  yards  concrete,  '88,  1081. 

1888-'89.  19,361  tons  of  stone,  1,522  cubic  yards  oyster  shells,  and  20,000  square 
yards  of  brush  mattress  placed  in  the  north  jetty,  '89,  1299. 

1889--'90.  13,000  soaare  yards  brush  mattress,  21,121  tons  stone,  and  3,476  cubic 
yards  oyster  shells  placed  in  north  and  sonth  jetties,  '90,  1551. 

1890-'91.  4,240  cubic  yards  material  dredged,  3,731  cubic  yards  stone  placed  in 
sonth  Jetty,  and  14,783  square  yards  of  brush  mattress  and  7,866  cubic  yards 
stone  placed  in  north  jetty,  '91,  1613.  « 

1891-92.  14,586  square  yards  mattress  and  14,192  cubic  yards.of  stone  placed  in 
south  jetty,  and  10,773  square  yards  of  mattress  and  11,157  cubic  yards  stone 
placed  in  north  jettv ;  also  227  cubic  yards  concrete  coping  laid.  '92,  1351.  In 
1892  the  south  jetty  had  been  completed  to  a  total  length  of  8,293  feet,  and  the 
north  jetty  to  10,991  feet,  '92,  1352. 
JPliysical  Characteristics* 

Tidal  observations, '88,  1085;  '89,  1301;  '90,  15G1. 

Density  of  water  and  sediment,  '89,  1302. 

Velocity  of  current,  '89,  1306;  '90,  1558. 

Low- water  cross-sectional  areas  and  mean  depths  at  the  mouth  of  the  Saint  Johns 
River  from  1883  to  1892,  '92,  1358. 

Tidal  data,  '92,  1360, 1362. 

Surface  areas  of  Saint  Johns  River,  '92,  1361. 
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SAimr  JOHUrS  RIFSB,  FI^A.— continued. 

Projects. 

By  Lieat.  Col.  Qillmore,  1879,  for  jetties  at  the  month  of  Saint  Johns  Rlyer;  the 
north  Jetty  to  be  9,400  feet  lonff,  with  ite  inner  end  on  Fort  Georges  Island;  the 
south  Jetty  to  be  6,800  feet  in  length,  with  inner  end  on  the  mainland  below 
Generals  Mound;  width  between  Jetties,  1,600  feet;  both  jetties  to  be  sub- 
merged from  shore  to  a  point  2,000  feet  firom  the  sea  ends,  the  rest  at  the  level 
of  half  tide;  the  Jetties  to  extend  to  the  16-foot  curve,  and  to. produce  a  mid- 
channel  depth  of  troi^  15  to  16  feet  at  mean  low  water ;  estimated  cost,  $1,306,409, 
'79,  784,785.    Increased  in  1888  to  $1,426,400,  '89,  1298. 

In  1891  an  increased  length  of  Jetty  l>eing  required  to  meet  the  growth  of  the  bar 
seaward,  the  estimated  cost  was  increased  to  $1,622,000,  '91,  1616. 

In  1892.  it  was  proposed  to  deepen  the  ship  channel  in  the  defective  reach,  Dames 
Point  to  Beacon  No.<  1,  by  dredging^  and  protection  by  dikes  and  shore  protec- 
tion; estimated  cost,  $324,000.  This  work  is  now  being  carried  out  by  means 
of  an  appropriation  of  $300,000  made  bv  Duval  County.  Estimated  cost  of 
entire  imx^rovement  increased  to  $1,741,000^  '92, 1350. 

Snrveys* 

Of  the  bar  between  the  ends  of  the  Jetties,  1888,  '88,  1084. 

Of  the  river  from  Great  Blarsh  Island  to  Front  Creek,  '90,  1558. 

Examination  from  Jacksonville  to  Sandford  ordered  by  act  of  September  19,  li690. 

Made,  1891,  under  direction  of  Capt.  Black,  '91, 1667. 
Maps.     . 
'88, 1086;  '89, 1804;  '90, 1560;  '91,  1618;  '92,  Atlas,  61,62,68,64. 


SAINT  JOHNS  RIYER  (UPPER),  FliA.— Improvbhsnt  of. 

(Continued  from  Vol.  II,  p.  461.) 

Approprlalions* 

1884 $4,000 

Eiig^ineers. 

Chief  of  Engineers. 

Reports,  '88, 143;  '91, 195, 1666. 
Engineer  in  Chargk. 
Capt.  W.  M.  Black,  1886-'—.    Reports,  '88, 1090;  '91, 1667. 
Operations. 

r>eferred  to  await  further  appropriations,  '88,  1091. 
Plans; 
In  1891  Capt.  Black  did  not  consider  the  upper  river  worthy  of  improvement,  '91, 
1669. 
Projects. 
By  Lieut.  Col.  Olllmore,  1884,  for  improvement  of  the  Upper  Saint  Johns  River  for 
a  channel  width  of  100  feet  and  depth  of  6  feet  by  excavation  of  curved  cut- 
offs, dredging,  and  the  construction  of  closure  dams;  estimated  cost, $38,800, 
•84, 1137;  '87, 1220. 


SAIUTT  JONES  RIVJBB,  DE L.— Improvement  or. 

(Continued  from  Vol.  II,  p.  464.) 
Appropriations* 

1881-'87 $25,000 

1888 15, 000, '88,  743. 

Total 40,000 

List  of  appropriations,  '90,  926. 
Commerce. 

Reduction  in  freight  rates  consequent  upon  improvement,  '88,  743. 
Contracts. 
1889.  F.  C.  Somers,  for  dredging,  at  18  cents  per  cubic  yard,  and  for  placing  fender 
piles,  at  $8  per  running  foot,  '89,  888. 
Eng^ineers. 
Chief  of  Engineers. 

Reports, '88,  89;  '89,  104;  '90,  95;  '91,122. 
Engineer  in  Charge. 
W.  F.  Smith,  U.  S.  agent,  1885-'—.    Reports,  '88, 742;  '89. 887 ;  '90, 926 ;  '91, 1165. 
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Operations* 

1887-^88.  5,482  cubic  yards  material  dredged  ft«B  channel  and  bar  at  entranoeb 

'88.  742. 
1888-'89.  No  operations,  '89,  887. 
1889-^90.  58,015  onbic  yards  material  dredged,  '90,  925. 
1890~'91.  No  operations:  improvement  completed  and  no  fiirther  Kppropriatioii 

needed,  '91, 1165. 

Projects. 

By  Col.  Macomb,  1881,  for  excavation  of  a  channel  through  the  bar  at  the  river's 
month  and  at  other  points  to  a  depth  of  3  feet  mean  low  water,  witH  a 
width  of  channel  from  200  to  250  feet:  also  for  construction  of  3,300  linear 
feet  of  Jetty  at  the  entrance ;  estimated  cost,  $85,000,  '81,  799, 801 :  ^87,  881. 

Improvement  completed  in  1891,  after  an  ezpenditore  of  $40,000,  '91, 1166. 


SAINT  JOSEPHS  HARBOB,  MICH.— iMPBOVXiaEMT  or. 

(Oontinned  from  Vol.  U,  p.  466.) 


Approprintions. 

l836-'87 $335,113 

1888 12, 000, '88,  1918, 

1890 20,  000, -90,  2660. 

1892 60, 000, '92,  2861. 

Total 427,113 

List  of  appropriations,  '92,  2360. 

Contracts* 

1889.  J.  M.  AUmendiuger,  for  pile  and  timber  wing  dam,  at  a  total  of  $2,895,  '89, 
2196. 

1891.  F.  A.  Hagen,  for  stone,  at  $2.25  per  cord;  £.  Q.  Crosby^  for  pine  timber,  at 
$18  per  M  feet,  B.  M. ;  J.  M.  AlJmendinKcr,  for  pine  piles,  at  15  cents  per 
linear  foot;  white  pine  plank,  at  $16  per  M  feet,  B.  M.,  and  brush,  at  ^.75  per 
cord ;  £.  B.  Mather,  for  bolts  and  spikes,  at  3i  cents  per  pound,  '91,  2704. 

Enirtneers. 

Chief  of  Engineers. 

•Reports,  '88,  257;  '89,  303;  '90,  272;  '91,  343;  '92,  329. 
Engineers  in  Charge. 

Mai.  S.  M.  Mansfield,  1888-'89.    Report,  '88,  1917. 

Maj.  W.  Ludlow,  1889-'—.    Reports,  '89,  2194;  '90,  2658;  '91, 2702;  >92, 2357, 2382. 

Operations. 

l887-'88.  Filling  in  pile  revetment  renewed ;  476  linear  feet  of  old  rock  filling  and 
superstructure  renewed;  14,850  cubic  yards  material  dredged,  '88,  1918. 

1888-'89.  176  linear  feet  of  wing  dam  built;  24,840  cubic  yards  material  dredged, 
'89,  2i95. 

1889-^90.  Repairs  to  north  pier;  11,905  cubic  yards  material  dredged,  '90,  2659. 

1890-'91.  27,000  cubic  yards  material  dredged,  '91,  2703. 

1891-'92.  57,520  cubic  yards  material  dredged ;  repairs  to  north  revetment  com- 
pleted, and  incomplete  portion  of  south  pier  superstructure  finished,  '92, 2359. 

Projects. 

For  prejects  prior  to  1886,  see  Vol.  I,  page  487,  Index  to  Reports  of  the  Chief  of 
Engineers. 

From  1836  to  1865,  inclusive,  $156,113  was  appropriated,  '66,  iii,  35.  The  projeots 
of  1866  and  1874  proposed  the  formation  of  a  channel  of  entrance  not  less  than 
16  feet  deep,  '66,  iv.  111,  112;  '75,  i,  265;  '76,  ii,  518. 

In  1880  the  project  was  modified  by  the  improvement  of  Benton  Harbor  Channel 
to  a  depth  of  12  feet,  together  with  the  revetment  of  the  north  bank  for  a  dis- 
tance of  2,500  faet,  '80,  2031. 

From  1866  to  1886,  inclusive,  $179,000  was  appropriated,  when  it  was  estimated 
that  $41,015  would  be  required  to  complete  project,  '86,  316:  '87,  2201. 

In  1891  Mty.  Ludlow  proposed  the  reconstruction  of  370  feet  of  old  crib  work  in  the 
north  pier,  refilling  north  revetment,  minor  repairs  to  piers  and  wing  wall, 
and  dredging  and  extension  of  north  pier  120  feet;  estimated  cost,  $145y000| 
'92,  2360. 
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SAIJVT  JOSSPH,  mo*— (See  Missouri  Bivbb  bxtwbbk  mouth  and  Sioux 

City.) 


SAINT  JOSEPHS  RITEB,  MICH.— Ihprovxmbnt  of. 

(Continued  from  VoL  II,  p.  468.) 

Appropriations. 

1888 $2,500/89,2197. 

1890 1, 000, 'SO,  26e2. 

Total 3,600 

Engrineers. 

Chief  of  £n6IKErr8. 

Reports,  '88,  258;  '89,  804;  '90.  273;  '91,  348;  '92,  830. 
Engineer  in  Charge. 
Maj.  W.  Ludlow,  1888-^—.    Reports,  '89,  2196;  '90,  2662;  '91,  2705;  '92,  2363. 
Operations* 
1887-'89.  No  operations, '88,  258;  '89,  2196. 

1889-'90.  400  linear  feet  of  log,  brush,  and  stone  dam  built  by  hired  labor,  '90, 2661. 
1890-'91.  4  wing  dams  built,  '91,  2706. 

1891-92.  4  wing  dams  built,  and  318  snags  and  7  bowlders  removed,  '92,  2364. 
Projects. 
By  Mf^i.Harwood,  1880,  for  improvement  of  the  river  from  its  mouth  to  Berrien 
Springs  by  the  construction  of  wing  dams,  dredging,  and  the  removal  of  snags 
and  other  obstructions ;  estimated  cost,  $11,300,^88,  258. 
By  Maj.  Ludlow,  1889,  for  securing  a  depth  of  3  to  4  feet  from  Saint  Joseph  to 
Berrien  Springs,  a  distance  of  25  miles,  by  removal  of  snags  and  bowlders,  and 
the  construction  of  wing  dams,  '92,  2363. 


SAITVT    liADTRENCE    RITEB,   TV.  T.— Survbt  of  shoals  bbtwebh 

THE  Sister  Islands  and  Ckossoyxb  Light. 

Appropriations. 

1890 $5, 000, '91.  2922. 

1892 10, 000, '92,  2600. 

Total 16,000 

Eng^ineers. 

Chief  of  Engineers. 

Reports,  '89,  344;  '91,  383;  '92,  362. 
Engineer  in  Charge. 

Maj.  M.  B.  Adams,  1888-'—.    Reports,  '89,  2462;  '91,  2922;  '92,  2599. 

F.  M.  Barstow.    Report,  '89,  2463. 
Piiysical  Ciiaracteristics. 

Description  of  the  locality,  '89,  2462. 
Plans. 
By  Maj.  Adams,  1889,  for  removal  of  three  rock  shoals  in  the  channel  to  a  depth 
of  18  feet  at  low  water,  at  an  estimated  cost  of  $43,305,  '89,  2464;  '91,  2922. 
Surveys. 
Ordered  bv  act  of  August  11,  1888.    Made,  1889,  under  direction  of  Mi^.  Adams 
>89,  2463. 


SAINT  liEOmrABDS  CREEK,  MB.— Examinatiok  of. 

Engrineers. 

Chief  of  Engineers. 

Report,  '91, 145, 1277. 
Engineer  in  Charge. 

Lieut.  Col.  P.  C.  Hains,  1891.    Report^  '91, 1277. 
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Physical  Characteristics. 

Desoriptioii  of  the  locality,  '91, 1277. 
Plans. 
In  1890  Lieut.  C61.  Hains  did  not  consider  the  proepeotiTe  benefits  to  existing 
oommeroe  warranted  an  improTement,  *91, 1278. 
Snrve^rs. 
Examination  ordered  by  aot  of  September  19, 1890.    Made,  1890,  nnder  direction 
of  Lieut.  Col.  Hains,  *91, 1277. 


SAINT  liOUIS  HARBOB,  BIO.— Impbovsmskt  ow. 

Appropriations. 

1890 $182,000, '91,  2110. 

Bngrineers. 

Chief  of  Enoinbers. 

Reports,  '89,  290;  '91,  260;  '92,  250. 
Engineer  in  Charge. 

MaJ.  A.  M.  Miller,  1888-'—.    Reports,  '89,  1711 ;  '91,  2109;  '92, 1737. 

D.  M.  CuiTie.    Reports,  '91,  2110;  '92,  1738. 
J.  O.  Holman.    Reports,  '91,  2110;  '92, 1788. 
Operations* 
1890-'91.  12,400  linear  feet  of  hurdle  dike  built,  '91,  2109. 
1891-'92.  1,085  linear  feet  of  hurdle  dike  built,  '92, 1783. 
Projects* 
By  Maj.  Miller,  1888,  for  removal  of  bars  in  the  upper  harbor  by  the  construction  of 
19,800  linear  feet  of  permeable  pile  and  brush  contraction  works;  estimated 
cottt,  $181,863,  '8d,  1712. 
Surveys. 
Examination  ordered  by  act  of  August  11, 1888.    Made,  1888,  under  direction  of 

MaJ.  Miller,  '89, 1711. 
Maps. 
'91,  2110;  '92,  Atlas,  89. 


SAINT  liOUIS  BIYEB,  MIlinV.-SnRyET  or. 

Eng^ineers. 

Chief  of  Engineers. 

Reports,  '91,  317;  '92,  302. 
Engineers  in  Charge. 
Mai.  J.  B.  Quinn,  1890.    Report,  '92,  2148. 
Col.  O.  M .  Poe,  1890.    Report,  '92.  2148. 
Capt.  W.  L.  Fisk,  1891.    Report,  '92,  2151 
Assistant. 
J.  H.  Darling.    Report,  '92,  2152. 
Physical  Characteristics. 

Description  of  the  locality,  '92,  2151. 
Plans. 
By  Capt.  Fisk,  1891,  for  the  formation  of  a  channel,  by  dredging  where  necessary, 
100  feet  wide  at  bottom  and  16  feet  deep  up  to  Foud  du  Lac,  at  an  estimated 
cost  of  $113,000,  '92,  2151. 
Surveys. 
Surrey  from  Grassy  Point  in  Saint  Louis  Bay  to  Fond  du  Lac.    Made,  1891,  under 
direction  of  Capt.  Fisk,  '92,  2151. 


SAIlf  T  liOUISy  mo.— (See  Mississippi  River  between  the  mouths  or  thb  ' 

Illinois  and  Ohio  riter$.) 
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SAINT  MARKS  RIVEB,  FliA.— Examination  ov. 

(Continaed  from  Vol.  11^  p.  467.) 

Eoifineers. 

•  Chief  of  Enoinkbrs. 

Report,  '89, 175. 
Engixerr  in  Charge. 

Capt.  W.  M.  Black,  1886.    Report^  '89,  1964. 
Assistant. 
D.  B.  Dann.    Report,  '89,  1966. 
Physical  Gharacferistics. 

Description  of  the  locality,  '89,  1964. 
Plans. 
By  Capt.  Black,  1889,  for  improvement  of  the  rivAr  by  straightening  and  deepening 
the  channel,  and  removal  of  rock  obstmctions ;  estimated  cost,  $99,000,  '89, 
1964. 
Snrvevs.  • 

Examination  ordered  by  act  of  August  11, 1888.    Made,  1889,  under  direction  of 
Capt.  Black,  '89, 1964. 


SAINT  MARYS  RIVER  AND  SAINT  MARYS  FAI^LS  €ANAI«, 

MI€H*~-lMPROVKMSNT  OF. 

(Continued  from  Vol.  II,  p.  468.) 
Appropriations. 

1856-79 $2,412,900.22 

1880-'81.  Saint  Marys  Falls  Canal  and  River 400,.000. 00 

1882-'86.  Saint  Marys  River  (Hay  Lake  Chanuel)..        475, 000. 00 

1886.  Saint  Marys  Falls  Canal 250,000.00 

iQQfti  At  Falls 1, 000, 000. 00, '88. 1928. 

^'^i  Hay  Lake  Channel 500, 000. 00, '88. 1967. 

icon  5  At  Falls 900, 000. 00, '90,  2688. 

^'*^)  Hay  Lake  Channel 400, 000. 00, '90,  2718. 

ifloi  5  At  the  Falls •  600, 000. 00, '92,  2409. 

^^^)HayLake  Channel •  900, 000. 00, '92,  2447. 

1892.  Hay  Lake  Channel 115, 000. 00, '92,  2447. 

Total 7,952,900.22 

Commerce. 

1888.  Commerce  passing  the  canal,  '88, 260, 1990, 1991, 1992, 1999, 1941. 

1889.  Commerce  passing  the  canal,  '89,  2219, 2214, 2218, 2227. 

1890.  Commerce  passing  the  canal,  '90,  2690, 2691, 2710. 
Comparison  of  freight  charges  by  rail  and  water,  '88,  1999, 1994. 

Freight  charges  on  merchandise  passing  throngh  the  canal,  '88,  1995;  '89,  2220. 
Effect  of  accident  at  Saint  Marys  Falls  Canal  upon  passage  of  vessels  through  the 
■     lock,  '91,  2749, 2746. 

Freight  rates  on  articles  of  commerce  through  the  canal  for  1887, 1888, 1889,  and 
1890,  '91, 2758. 
Contracts. 

1887.  H.  D.  Edwards  &  Co.,  for  ship  chandlery,  at  $625.99;  Johnston  &,  Ooss,  for 
lumber,  at  $420;  6.  Kemp,  for  coal,  at  $749 ;  T.  B.  Rayl  &  Co.,  for  hardware,  at 
$285.19, '88,  1928.  T.  B.  Rayl  &  Co.,  for  hardware,  at  $496.86;  Johnston  & 
Goss,  for  lumber,  shingles,  and  lime,  at  $557.25 ;  W.  W.  Leegett,  for  electric- 
light  supplies,  at  $794.19 ;  W.  D.  Edwards  &.  Co.,  for  ship  chandlery,  at  $1,670.65; 
J.  E.Davis, for  paints  and  oils, at  $678.97, '88,  1942.  T.  B.  Rayl  &  Co.,  for 
hardware, at  $436.86;  G.Kemp, for  coal, at  $960;  Richmond  &,  Backus  Com- 
pany, for  stationery,  at  $918.64,  '88,  1954. 

1888.  Hickle  &  Green,  for  drilling  and  blasting,  at  $4.47  per  hole,  '88,  1929.  Rich- 
mond  &,  Backus  Company,  for  stationery,  at  $918.64 ;  W.  R.  Santley^  for  white 
oak  timber,  at  $54  per  M  feet,  B.  M. ;  Burnett  &  Stachan^for  one  oil  tank,  at 
$147;  Hickle  <&  Green,  for  castings,  at  $216, '88,  1942.  Hickle  &,  Green,  for 
repairs  to  tug,  at  $261;  N.  C.  Morgan  &.  Co.,  for  supplies,  $299.12;  G.  &  R.  Mc- 
Millan, for  vegetables,  at  $228.80,  '88, 1958.  L.  £.  Allen,  for  pier  construction, 
at  $49,042,  '88,  1959. 

1889.  Collins  &,  Farwell,  for  lock-pit  excavation,  at  $220,667;  Richmond  &  Backus 
Company,  for  stationery,  at  $751.01;  P.  M.  Church  &  Co.,  for  hardware,  at 

*  Suidiy  oivil  bill,  '92,  2403, 2447. 
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$386.03;  P.  M.  Charch  &,  Co.,  for  ship  chandlery,  at  $1,069;  '-^wnrr  Sl  Goaa,  for 
lumber,  at  $420;  Johnson  &  Gois,  for  wood  and  mill  alabe,  at  $2fS:.50;  Gray-  A. 
Baffy  for  four  map  cases,  at  $80 ;  Soo  City  Machine  Company,  for  machiB* ir<Mdk. 
at  $245;  S.  C.ForsaitU  Machine  Company,  for  ''Cameron''  steam  pump  «m 
equipment,  at  $1,137.11,  '89,  2215.  Richmond  &  Baokns  Company,  for  station- 
ery supplies,  at  $446.28;  P. M. Church, for  hardware, at  $95.53;  P.M. Church, 
for  ship  chandlery,  at  $334.52;  H.M.  Load,  for  lumber,  at  $6,192.50;  Soo  City 
Machine  Company,  for  machine  work,  at  $245;  P.  M.  Church,  for  ship  chand- 
lery, at  $633.75;  Union  Dock  and  Canal  Company,  for  coaL  at  $727;  W.C. 
Morgan  &  Co., for  vegetables,  at  $439.80;  W.C. Morgan  Sl  Co., for  meats, at 
$350 ;  Soo  City  Machine  Company,  for  machine  work,  at  $245,  '89,  2243.  H.  D. 
Edwards  <S^  Co.,  for  two  diving  suits,  at  $32  per  dress;  Fletcher,  Jenks  6l  Co., 
for  round  iron,  at  $1.93^  per  pound;  G.  Kemp,  for  coal,  at  $334.50;  F.  Williams 
^  Co.,  for  oil,  at  $180  to  $:SO0;  J^.  M.  Church,  for  hardware,  at  $1,032.56;  R.  G. 
Ferguson  &  Co.,  for  ship  chandlery,  at  $557.94 ;  P.  M.  Church  6l  Co.,  for  electric- 
light  supplies,  at  $276.70;  R.  G.  Ferguson  &,  Co.,  for  paints  and  oils,  at  $215.98; 
Johnson  &,  Goss,  for  pine  timber  and  lumber,  at  $2,682;  Johnson  Sl  Goes,  for 
oak  timber,  at  $216.97;  Union  Dock  and  Coal  Company,  for  coal,  at  $440 ;  Soo 
City  Machine  Company,  for  machine  work,  at  $220,  *90,  2700, 2701. 

1890.  R.  G.  Fertjuson,  lor  hardware,  "at  $478.65;  R.  G.  Ferguson,  for  hardware,  at 
$87.19;  Johnson  &  Gors,  for  lumber  and  shingles,  at  $375;  J.  Hickler  &,  Son, 
for  coal,  at  $1,358.80;  8oo  City  Machine  Company,  for  machine  work,  at  $2.20 
per  hour;  P.  M.  Church,  for  hardware,  at  $92.71;  P.M.  Church,. for  ship  chand- 
lery, at  $87.19;  J.  Hickler  &  Sou,  for  coal,  at$577.50;  G.  and  R.  McMillan  &  Co., 
for  groceries,  at  $1:6.48 ;  P.  Cameron,  for  meats,  at  $195 ;  G.  F.  Old,  for  vegeta- 
bles, at  $196,  '90.  2718. 

1891.  Hughes  Bros.  &  Bangs,  for  fnruishing  all  materials  and  building  the  ma- 
sonry of  a  lock  at  Saint  Marys  Falls  Canal,  at  a  total  of  $1,268,500,  '91,  2720. 
R.G.Ferguson  &,  Co., for  hardware,  at  a  total  of  $417.80;  U.  D.  Edwards  & 
Co.,  for  ship  chandlery,  at  a  total  of  $425.88;  C.  Ilebard  &  Sons,  for  lumber,  at 
a  total  of  $367.50 ;  G.  Kemp,  for  coal,  at  a  total  of  $1,2^2,  '91, 2720.  J.  Strachan. 
for  machine  work,  at  a  total  of  $215 ;  J.  H.  Killmaster  &  Co.,  for  white  pine,  at 
$22  per  M  feet,  and  hemlock  timber,  at  $13.50  per  M  feet;  Fletcher,  Jenks  & 
Co.,  for  drift  bolts,  at  2^  cents,  and  spike,  at  2^  cents  per  pound,  '91,  2721.  W. 
S.  Pope,  for  furnishing  two  lock  valves,  at  a  total  of  $1,563.30;  R.  G.  Ferguson, 
for  hardware,  at  a  total  of  $719.28;  P.  M.  Church  &  Co.,  for  ship  chandlery,  at 
a  total  of  $1,087.66;  Williams,  Shely  &  Brooks,  for  paints  and  oils,  at  a  total 
of  $511.76;  E.  D.  Weimer,  for  pine  timber,  at  a  total  of  $7,310;  T.R.  Forsyth, 
for  white  oak  timber,  at  a  total  of  $499.44:  R.  G.  Ferguson  &,  Co.,  for  electric- 
light  supplies,  at  $78.90;  G.  Kemp,  for  coal,  at  $382;  J.  Strachan,  for  oil  tanks, 
at  $445,  "91,  2729.  Russell  Wheel  and  Foundry  Company,  for  four  valve  frames, 
at  a  total  of  $4,367.30,  '91,  2730.  The  following  contracts  were  entered  into 
for  Hay  Lake  Channel :  J.  Hickler,  for  dredging,  at  $1.20  per  cubic  yard  in 
bank;  Qunbar  &,  Sullivan,  for  dredging,  at  57  cents  per  cubic  yard;  Carkin, 
Stickney  &  Crum,  for  dredging,  at  14f  cents  per  cubic  yard;  C.  F.  &  U.  T. 
Dunbar,  for  dredging,  at  14  cents  per  cubic  yard;  Carkin,  Stickney  &  Cram, 
for  dredging,  at  13  cents  per  cubic  yard ;  Carkin,  Stickney  &,  Cram,  for  dredg- 
ing, at  14i  cents  per  cubic  yard ;  Richmond  &  Backus  Company,  for  stationery, 
at  a  total  of  $1,043.32 ;  B.  G.  F^gnson  &,  Co.,  for  hardware,  at  a  total  of  ^.42; 
H.  1).  Edwards  &  Co.,  for  ship  chandlery,  at  a  total  of  $139.78;  G.  Kemp,  for 
coal  and  wood,  at  a  total  of  $580;  (r.  and  R.  McMillan  &,  Co.>  for  groceries,  at 
a  total  of  $189,  '91,  2763.  J.  Strachan,  for  machine  work,  at  a  total  of  $215, 
'91,  2764.  King  Iron  Bridge  and  Manufacturing  Company,  for  iron  work,  at 
a  total  of  $20,477;  J.  Ryan,  for  delivering  clay,  at  a  total  of  $2,632,  '92,  2403. 

1892.  R.  G.  Ferguson,  for  hardware,  at  $341 ;  P.  M.  Church  &,  Co.,  for  ship  chandlery, 
at  $511 ;  Richards  &,  Co.,  for  chemicals,  at  $95.25;  C.  Hebard  dt  oon^  for  lain- 
ber,  at  $367.50;  G.  Kemp,  for  coal,  at  $1,246;  J.  Strachan,  for  machine  work, 
at  $200;  J.  P.  McGuire,  for  12  valve  frames,  at  a  total  of  $26,862.96,  '92,  2404. 
The  following  contracts  were  entered  into  under  operation  and  care  of  canal: 
P.  M.  Church  <&.  Co.,  for  hardware,  at  $313.97:  R.  G.  Ferguson  &  Co.,  for  ship 
chandlery,  at  $539.72;  P.M. Church  <&  Co.,  for  paints  and  oils,  at  $374.64; 
Chas.  Hebard  &,  Sons,  for  lumber,  at  $1,057.50 ;  P.  M.  Church  &.  Co.,  for  electric- 
light  supplies,  ut  $148.20;  G.  Kemp,  for  coal,  at  $500;  J.  Strachan,  for  machine 
work,  at  a  total  of  $200.  '92,  2436.  The  following  contracts  were  entered  into 
under  the  Hay  Lake  Channel  improvement:  R.  G.  Ferguson,  for  hardware,  at 
$65.17;  P.  M.  Church  &  Co.,  for  ship  chandlery,  at  $629.42;  D.Wallace,  for 
groceries,  at  $219.97;  (r.  Kemp,  for  coal,  at  $565;  J.  Strachan,  for  machine 
work,  at  $200,  '92,  2448. 
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SAINT  HI  ARTS  R1T£R  AHfB  SAINT  1IIARY8  FALIiS  CAlfALi, 

MICH* — Con  tinned. 

Chief  of  Enoineers. 
Reports,  '88.  269, 260, 261 ;  •89.  307,  308 ;  '90,  276, 276, 277 ;  '91, 345, 346, 347 ;  '92, 
331,  332,  833. 
Engineer  in  Charge. 
Col.  O.  M.  Poe,  1883-'—.    Reports,  '88. 1924, 1930, 1932, 1937, 1953, 1954 ;  '89,  2210, 
2218,  2220,  2223,  2237,  2238;  '90,  2684,  2690,  2695.  2710,  2714;  '91.  2712,  2722, 
2724,  2739,  2752,  2758;  '92,  2398,  2421,  2426,  2430,  2443. 

Ass  1 8T  ANT. 

E.  S.  Wheeler.    Report,  '92,  2404. 
Operations* 

1887-'88.  Progress  on  new  lock,  '88,  1925.  1,224  linear  feet  of  pier  extension  and 
cofferdam  crib  work  completed,  and  2,115  cubic  yards  clay  puddling  placed  in 
coiierdam;  32,165  cubic  yards  material  dredged  from  channel  in  front  of  Fort 
Brady  Reservation,  '88, 1925.  Dredging  in  canal  above  movable  dam,  '88, 1926. 
Operation  and  care  of  canal,  '88,  1937, 1943.  Progress  on  dry  dock,  '88,  1953. 
Dredginj^  at  Middle  Neebish,  '88,  1955. 

1888-'89.  49,SS9  cubic  yards  puddling  clay  placed  in  cofferdam,  '89, 2211.  Excava- 
tion of  look  pit  begun,  and  10,589  cubic  yards  material  removed ;  rock  removal 
above  movable  dam  completed,  '89,  2212.  Pile  pier  at  Fort  Brady  begun,  and 
1,460  linear  feet  of  piling  driven,  '89,  2213.  Operation  and  care  of  canal,  '89, 
2223,  2229.  46,520  cubic  yards  materinl  dredged  from  Hay  Lake  Channel,  '89, 
2238.    Progress  in  excavation  of  Middle  Neebish  Channel,  '89,  2239, 2240. 

1889-90.  12,638  cubic  yards  puddling  clay  placed  in  cofferdam,  '90,  2685.  95,261 
cubic  yards  earth  and  9,956  cubic  yards  rock  excavated  from  lock  pit;  4,961 
cubic  yards  stone  removed  from  old  lock  walls  and  piled;  30,293  cubic  yards  of 
material  placed  behind  Fort  Bradv  Pier;  pier  at  Fort  Brady  completed  to 
len^'th  of  1,434  feet,  '90,  2686.  Operation  and  care  of  canal,  *90,  2695.  Prog- 
ress on  Mi<ldle  Neebish  Channel,  '90,  2716. 

1890-'91.  Repairs  to  break  in  cofferdam,  '91,  2713.  120,880  cubic  yards  earth  and 
rock  removed  in  excavation  of  lock  pit,  468  cubic  yards  of  retaining  wall  built, 
and  35,139  cubic  yards  of  material  placed  behind  Fort  Brady  Pier, '91,  2715. 
Masonry  constrnction  in  progress,  '91,2716.  Operation  and  care  of  canal.  '91, 
2724.  20,958  cubic  yards  material  dredged  from  channel  at  Middle  Neebish,  91, 
2761. 

1891-92.  5,764  cubic  yards  material  removed  in  excavation  of  look  pit;  8,478  cubic 
yards  of  concrete  and  9,547  cubic  yards  of  cut  stone  and  backing  stone  laid, 
'92,  2399.  12,000  cubic  yards  of  material  removed  in  excavation  of  a  channel 
around  a  vessel  sunk  in  the  canal^  '92,  2421.  Operation  and  care  of  canal, 
'92,  2426.  921,732  cubic  yards  material  dredged  at  Hay  Lake  Channel,  '92, 
2445,  2446. 
Physical  Characteristics. 

Mean  elevation  of  Lake  Superior  water  surface  above  sea  level  for  1887-88,  '88, 
1927.    Mean  elevation  of  Lake  Superior  water  surface  above  mean  tide  at  New 
York,  '90,  2692. 
Projects* 

In  1852  a  grant  of  750,000  acres  of  public  land  was  made  to  the  State  of  Michigan 
for  the  construction  of  the  canal;  the  grant  was  transferred  to  a  company  who 
completed  the  canal  and  turned  it  over  to  the  State  in  1856,  at  a  cost  of 
$999,802.46;  the  canal  as  thus  built  was  100  feet  wide  and  12  feet  deep,  pro- 
vided with  2  locks  350  feet  long  and  70  feet  wide,  with  lifts  of  9  feet,  '66,  iv, 
66;  '70,  160;  '77,  922;  '86, 1792. 

Previous  to  1870  $210,692  was  appropriated  by  Congress  and  applied  to  the  improve- 
ment of  the  channel  of  the  river  through  Lake  Qeorge  and  the  west  channel 
of  Fast  Neebish, '82,  2361;  '86,  1793. 

In  1869  tiie  State  of  Michigan  provided  for  the  future  transfer  of  the  canal  to 
the  United  States,  '69,  106;  '70,  163. 

In  1870  Congress  made  the  first  appropriations  for  the  enlargement  of  the  canal  to 
a  width  of  100  to  500  feet,  with  a  depth  of  16  feet,  together  with  the  constrnc- 
tion of  a  new  lock  515  feet  long,  80  feet  wide,  and  18  feet  lift,  at  an  estimated 
cost  of  $2,460,000, '70,  160;  '71, 163;  '77,  922;  '79,  1644;  '82,  2361;  '86,  1795. 

In  1881  the  canal  was  transferred  to  the  United  States  by  the  State  of  Michigan, 
•84,  2030. 

The  canal  enlargement  was  completed  in  1883,  at  a  cost  of  $2,171,000, '82,  2342; 
'86,  1783, 1801, 1806. 

In  1880  Col.  Weitzel  proposed  the  further  improvement  of  the  channels  of  Saint 
Marys  River,  except  through  East  Neebish,  so  as  to  obtain  a  channel  300  feet 
wide  and  16  feet  deep,  at  an  estimated  cost  of  $225,000,  '80,  2074. 
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MIC  U  •— Con  tiiiiied . 

Projects— Gontinaed. 

In  1882  Col.  Weitzel  proposed  the  formation  of  a  channel  900  feet  wide  and  17  feel 
deep  passing  through  Sugar  Island  Rapids  and  Hay  Lake,  rejoin  in  ^  the  Ameri- 
can Channel  via  Middle  Neebish;  estimated  cost,  $2,127,292,  '83,  2367;  '83L 
1836;  '84,  2004;  '86,  1802,1805. 

In  1885  the  proposed  depth  was  increased  to  2D  feet  and  the  estimated  cost  te 
$2,659,115,  '85,  2100;  %6,  1778;  '87,  2238,2245. 

By  Lieut.  Col.  Poe,  1884,  for  a  new  lock  70  feet  wide,  700  feet  lonff,  witli  21  ieai 
depth,  built  upon  the  site  of  the  old  locks,  with  a  deepening  of  we  csanal  abore 
and  below  the  lock ;  estimated  cost,  $1,609,085,  '84,  2012.  Increaeed  in  1885  to 
$1,750,000,  '85,  2105.    Revised  in  1886  to  $2,552,176,  '86,  1735. 

By  Lieut.  Col.  Poe,  1884,  for  a  dry  dock  330  feet  lonff  and  18  feet  deep,  located  near 
east  end  of  area  transferred  from  Fort  Brady  Military  Reservatioii ;  estimated 
cost,  $323,872,  '84,  2033 ;  '85,  2125. 

Objections  against  use  of  old  locks  for  dry  docks,  '84,  2030;  '85,  2115. 

History  of  past  operations,  '86, 1792. 

In  1886  Col.  Poe  revised  the  plan  and  estimates  of  1881  for  the  canal  enlarfr^ement. 
wherein  the  proposed  new  lock  was  increased  to  800  feet  between  tlie  gates, 
100  feet  wide  throughout,  with  21  feet  of  water  on  miter  Bills:  eatunated  ooat. 
$4,738,865,  '87,  2215, 2217, 2220, 2223. 
Surveys. 

Maps. 
'88, 1927,1956;  '90,  2716;  '91,  2759;  '92,  Atlas,  112. 


SAIiEM  HARBOR,  incladinir  South  River,  Mass.— Iicpbovjbmknt  op. 

(Continued  from  YoL  II,  p.  470.) 

Appropriations. 

187:)-'79 $25,000 

1890 14,000, '91.  640. 

1892 14, 000, '92.  571. 

Total 53,000 

List  of  appropriations,  '92,  571. 
Contracts. 

1890.  A.  R.  Wright,  for  dredging,  at  22  cents  i>er  cubic  yard,  and  removal  of 
bowlders,  at  $5  each,  '91,  641. 

Enirineers. 

Chirk  of  Engineers. 

Reports,  '89,  44;  '90,  38;  '91,  88;  '92.  44. 
Engineer  in  Charge. 

Lieut.  CoL  8.  M.  Mans^eld,  1888-^—.    Reports,  '90,  528;  '91,  639;  '92,  570. 
Assistant. 
8.  Haagensen.    Report,  '90,  530. 
Operations. 
1891-'92.  50,213  cubic  yards  material  dredged;  rook  ledge  near  Derby   Wharf 
Light  removed,  '92,  571. 
Physical  Cliaracteristics. 

Description  of  the  locality,  '90.  531. 
Projects. 
By  Lieut.  Col.  Mansfield,  1889,  for  improvement  of  the  entrance  to  Sonth  River  by 
excavation  of  a  channel  5,100  feet  in  length,  100  to  300  feet  wide,  and  from  6  to 
8  feet  deep  at  mean  low  water;  estimated  cost,  $28,000,  '90,  530;  '91,  640 
Surveys. 
Ordered  by  act  of  August  11, 1888.    Made,  1889,  under  direction  of  Lieat.  CoL  Mant- 
field,  '90,  529. 


SAIiEm  RIVER,  IV.  J.— Improvement  of. 

(Continued  from  Vol.  II,  p.  471.) 

A  ppropriations. 

1871-82 $14,500 

1892 2,500 

Total 17,000 
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SALEM  RITER,  N*  J«— Continned. 

Chikf  of  Enginekrs. 

Report,  '88,  84. 
Engineer  in  Charge. 

Lieut.  Col.  H.  M.  Robert,  1885-'88.    Report,  '88,  712. 

Operations* 

1887-'88.  No  operations,  '88,  712. 
Physical  €iiaracteiistics« 

Doscription  of  the  river,  '88,  712. 

Plans. 

Col.  Kobert,  1888,  recoramended  that  farther  improTements  be  postponed  to  await 
increase  in  commerce,  '88,  712. 

Projects. 

Between  1871  and  1881  $10,000  was  applied  toward  tlie  formation  of  a  channel  8 

feet  deep  at  mean  low  water  through  the  bar  obstracting  the  mouth  of  the 

river,  '71.  695;  '78,  442;  '79.  413;  '80,  593;  '81,  791. 
In  1881  operations  were  transferred  to  the  formation  of  a  channel  60  feet  wide  and 

6  feet  deep  at  low  water  through  the  shoals  above  the  head  of  the  canal,  '81t 

791;  '87.  84. 


SALiKGIIATCIIIE  RITER,  8.  C— Improvemeiit  of. 

(Continued  from  Vol.  II,  p.  472.) 

Appropriations. 

1882-'87 $10,000 

1888 3, 000, '88,  989. 

1890 5, 000, '90,  1210. 

Total 18,000 

List  of  appropriations,  '88,  989. 
Commerce.  * 

(;oinmerce  of  the  river,  '88,  989. 
Efitfineers. 

Chief  of  Engineers. 

Reports, '88,  137;  '89, 152;  '90,  137;  '91,  178;  '92, 175. 
Engineer  in  Charge. 
Capt.  F.  V.  Abbot,  1888-'—.    Reports,  '88,  987;  '89,  1171;  '90,  1209:  '91,  1482; 
'92.  1285. 
Assistant 
J.  P.  Allen.    Reports,  '89,  1173;  '90,  1210;  '91,  1484. 
Operations. 
1887-'88.  No  operations,  '88,  988.  * 

1888- '89.  203  snags  and  logs  removed  firom  river  cliannel,  and  249  trees  and  14  cordfl 

of  brush  removed  from  the  banks,  '89,  1172. 
l$^9-'90.  278  trees  and  logs  removed  from  the  channel,  and  19  trees  and  4  corda 

brush  cut  ft'om  the  banks,  '90,  1211. 
1890-'91.  82  logs  and  snags  removed  from  the  channel,  and  66  trees  and  10  cords  of 

brush  cleared  from  tne  banks,  '91,  1484. 
1891-92.  No  operations;  improvement  reported  as  meeting  the  requirements  of 
existing  commerce,  '92,  1236. 

Projects. 

By  Col.  Gillmore,  1880,  for  improvement  of  the  river  by  removal  of  pile  obstruc- 
tions at  Hickory  Hill,  and  removal  of  logs  and  shoals  for  a  distance  of  65  miles 
to  render  the  river  navigable  for  rafts  and  flatboats;  estimated  cost,  $18,000, 
'81,  1144;  '87,  1146;  '92, 1235. 


8AL.]fION  RIVER,  LAKE  ONTARIO,  N.  T.— Examination  of. 

(Continued  from  Vol.  II,  p.  478.) 

Engineers. 

Cmi£f  of  Engineers. 

Report,  '89,  337. 
Engtnker  in  Charge. 

Capt.  C.  F.  Palfrey,  1888.    Report,  '89,  2427. 

8648 ^26 
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SAL.IIIOIV  RIVEB,  LAKE  ONTARIO,  N.  T.— Continued. 

Physical  Characteristics. 

Description  of  the  locality,  '89,  2428. 
Plans. 
In  1889  Capt.  Palfrey  did  not  consider  the  locality  worthy  of  improvement  as  a 
harbor  of  refuge,  '89,  2429. 
Surveys. 
Examination  for  harbor  of  refuge  ordered  by  act  of  August  11,  1888.    Made,  1889, 

under  direction  of  Capt.  Palfrey,  '89,  2427. 
Maps*. 
'89,  2428. 


SALIHOIV  RIVEB,  W.  F.— Survey  of. 

(Continued  from  Vol.  II,  p.  473.) 

Engrineers. 

Chikf  op  Engixkers. 

Report,  '89,  344. 
Engineer  in  Charge. 

Maj.  M.  B.  Adams,  1888.    Report,  '89,  2460. 

F.  M.  Barstow.    Report,  '89,  2461. 
Physical  Characteristics. 

Description  of  the  locality,  '89,  2461. 
Plans. 

By  Maj.  Adams,  1888,  for  a  7-foot  channel  75  feet  in  width  from  the  railroad  bridge 
at  Fort  Covington  to  the  International  Line ;  estimated  cost,  $2^,000,  '89, 
2460. 

Sorveys* 

Ordered  by  act  of  August  11,  1888.    Made,  1889,  under  direction  of  M]\|.  Adams, 

'89, 2461. 
Maps. 
'89,  2460. 


SAL.T  RITEBy  KF.— Survey  of. 
(Continued  from  Vol.  II,  p.  473.) 


Engineers. 

Chief  of  Engineers. 

Report,  '88,  229.  ♦ 

Engineer  in  Charge. 

Maj .  A.  Stickney,  1888.    Report,  '88, 1799. 

A  CQ 1  ST  A  NTfl 

Lieut.  W.  L.  Sibert.    Report,  '88, 1800. 

W.  R.  Curtis.     Report,  '88,  1800. 
Physical  Characteristics. 

Description  of  the  locality,  '88,  1798. 
Plans. 


By  Maj.  stickney,  1888,  for  improvement  of  11  miles  of  river  above  Keys  Ripple  hj 
construction  of  a  lock  and  dam  with  a  lift  of  10  feet,  givinj^  a  navigable  deplj^ 
of  5  feet  for  8^  miles,  and  2^  feet  for  the  remaining  2^  miles;  estimated  cost, 
$175,000,  '88,  1799. 

Surveys. 

Ordered  by  act  of  August  5, 1886.  Made,  1888,  under  direction  of  M%j.  Stickneyi 
'88, 1799. 


SAN  BUEIVA VENTURA  HARBOR,  CAIi.— Examination  of. 

Engrineers. 

Chief  of  Engineers. 

Report,  '89,  348. 
Engineer  in  Charge. 

MiO.  W.  H.  H.  Benyaurd,  1888.    Report,  '89, 2479. 
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SAIV  BlJEIVATEBrTURA  HARBOR,  CAL.- Continued. 

Physical  Characteristics. 

Description  of  tlie  locality,  '89,  2479. 

Plans* 

In  1888  Maj.  Benyaurd  did  not  consider  the  locality  worthy  of  improvement,  '89, 
2479. 

Surveys* 

Examination  ordeted  by  act  of  August  11,1888.    Made,  1839,  under  direction  of 
Maj.  Benyaurd,  '89,  2479. 


SAND  BEACH,  LiAKE  HITROIV,  IfllCH*— Constbuction  or  habbob 

OF   RKFUGE  AT. 

(Continued  from  Vol.  II,  p.  473.) 

Appropriations. 

1871-'87 $1,060,000 

1888 70, 000, '88,  1970. 

1890 30, 000, '90,  2732. 

1892 150, 000, '92,  2467. 

Total 1,310,000 

List  of  appropriations,  '92,  2467. 

Commerce. 

Importance  of  the  harbor  to  the  general  lake  commerce,  '89,  2256;  '92, 2468. 

Contracts. 

1889.  H.  M.  Loud,  for  timber  and  planks,  at  a  total  of  $8^0.69;  Fletcher,  Jenks  & 
Co.,  for  bolts  and  spikes,  at  a  total  of  $1,028.56;  E.  G.  Johnson,  for  stone^  at 
$470  per  cord,  '89,  2257.  Detroit  Boat  Works,  for  lengthening  and  repairing 
steam  launch,  $2,835,  '90,  2732. 

1890.  H.  D.  Edwards  &  Co.,  for  ship  chandlery,  at  $189.65;  I.  Jenks  &  Co.,  for 
coal,  at  $375 :  C.  £.  Mitchell,  for  hire  of  1  dredge,  1  tug,  and  2  dump  scows, 
at  $7.90  per  nour;  H.  M.  Loud,  for  timber  (white  pine),  at  $19.50  per  M  feet, 
B.  M.,  '90,  2733. 

1891.  H.  D.  Edwards  &  Co.,  for  ship  chandlery,  at  $133;  J.  Jenks  &  Co.,  for  coal, 
at  $425  '91  2779. 

1892.  J.  Jenks  &  Co.',  for  coal,  at  $425,  '92,  2467. 

Engineers. 

Chikp  op  Engineers. 

Reports,  '88,  264;  '89,  312;  '90,  ^1;  '91,  353;  '92,  337. 
Engineer  in  Charge. 

Col.  O.  M.  Poe,  1883-'—.    Reports,  '88,  1968, 1972;  '89,  2254;  '90,  2729;  '91,  2776; 
'92,  2464. 

Operations. 

1887-'88.  Channel  dredging  continued,  and  low  superstructure  built  over  unpro- 
tected portion  of  south  pier,  '88, 1969. 

1888-89.  Extensive  repairs  made  to  main  pier,  '89,  2255. 

1889-'90.  Repairs  to  main  and  south  piers ;  reconstruction  of  steam  launch  *'  Sand 
Beach,''  '90,  2730. 

1890-'91.  6,164  cubic  yards  material  dredged;  repairs  to  piers,  '91,  2777. 

1891-'92.  25,383  cubic  yards  material  dredged ;  repairs  to  main,  west,  and  south 
piers,  '92,  2465. 

Projects. 

By  Board  of  Engineers,  1871,  for  harbor  of  refuge  formed  by  a  breakwater,  com- 
posed of  a  sea  and  shore  arm  of  an  aggregate  length  of  7,000  feet,  and  consist- 
ing of  timber  crib  work  with  stone  nfling,  inclosing  an  area  which  is  to  be 
deepened  bv  dredging  where  necessary;  cost  estimated  by  Board  at  $1,452,550, 
'73,  294;  '77,  927;  '85,  2156. 

In  1877,  under  the  experience  of  work  already  done,  Maj.  Weitzel  considered  that 
the  project  might  be  accomplished  for  $855,000,  '77,  927;  '86,  1832;  '87,  2258. 

In  1887,  after  the  appropriation  of  $1,050,000,  it  was  estimated  that  $130,000  would 
be  required  to  complete  the  project,  inclusive  of  repairs,  '87,  2257, 2!258. 

In  1889  Col.  Poe  estimated  the  amount  required  for  repairs  to  existing  works,  and 
dredging,  at  $230,000,  '89,  2256.    Increased  $30,00()  in  1890,  '90,  273L 
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SAIV  DIEGO  HABBOB,  CALi.— Improvement  of. 

(Continued  from  Vol.  II,  p.  475.) 

A  ppropriatioiis. 

18o2-'87 $116,000 

1888 1, 000, '88,  21U. 

1890 60,500,  '90,2903. 

1892 50,000/92,2629. 

Total 227,500 

Engineers. 

Chief  of  Exgineeks. 

Reports, '88,  293;  '89,  347;  '90,  313,834;  '91,  392;  '92,  369,399. 
Board  of  Engineers. 
Convened  at  iSan  Francisco,  March  14, 1890,  to  report  npon  establishmeQt  of  har- 
bor lines  in  front  of  San  Diego  and  Corouado.    Reportd,  '90,  2905;  '92,  2640. 
(Col.  Mendell,  Lieut.  Col.  Benyaurd,  and  Maj.  Heuer.) 
Exginm):er  in  Charge. 
Lieut.  Col.  W.  H.  H.  Benyaurd,  1887-'—.    Reports,  '88,  2114 :  '89,  2477 ;  '90, 2902, 
2904;  '91,2960;  '92,2628. 
Operations. 
1887-^88.  No  operations,  '88,  2114. 
1888-89.  Repairs  to  levee  embankments,  '89,  2477. 
1889-'90.  No  operations,  '90,  2902. 
1890-'91.  Repairs  to  levee  embankment  and  dredging  in  progress  at  Middle  Ground, 

'91,  2961. 
1891-92.  Channel  250  feet  wide  and  22  feet  deep  completed  through  the  Middle 
Ground,  '92,  2629. 
Piiysical  Ciiaracteristics. 

Description  of  the  harbor  entrance  and  outer  bar,  '88,  2114. 
Finns. 
By  Lieut.  Col.  Benyaurd,  1888,  for  obtaining  a  channel  250  feet  wide  and  24  feet 
deep  at  mean  low  water  across  the  outer  bar  and  from  thence  to  a  point  abreast 
of  Beacon  No.  2,  to  be  secured  by  dredging  and  the  construction  of  a  stone 
jetty  7,500  feet  in  length  on  Zuniga  Shoals;  estimated  cost,  $394,400,  '88,  2116, 
2117. 
Projects. 
The  project  of  1875  proposed  the  improvement  of  San  Diego  Harbor  by  changing 
the  river  back  into  one  of  its  former  outlets  in  False  Bay  by  cutting  a  new 
channel  and  closing  the  old  one  by  an  embankment,  '76,  ii,  &S2.    The  proj'ect 
was  completed  in  1877,  '77,  999.    Subsequent  operations  confined  to  repairs  to 
embankments,  "86,  1917;  '87,  2431;  '90,  2902. 
Surveys. 
Ordered  by  act  of  August  5,  1886.    Made,  1888,  under  direction  of  Lieut.  Col. 
Benyaurd,  '88,  2114. 


SANDUSKY  CITY  HARBOR,  OHIO.-Imfroveioint  or. 

(Continued  from  Vol.  II,  p.  475.) 

Appropria  Cions. 

1826-*87 $280,480 

1888 40, 000, '88,  1990. 

1890 45, 000, '90,  2770. 

1892 41, 712, '92,  2496. 

Total 407,192 

List  of  appropriations,  '92,  2496. 
Contracts. 

1888.  C.  H.  Starke,  for  dredging,  at  17  cents  per  cubic  yard,  *89,  2311. 

1890.  L.  P.  &  J.  A.  Smith,  for  dredging,  at  18  cents  per  cubic  yard,  '91,  2839. 

1891.  Carkin,  Stickney  &  Cram,  for  dredging,  at  25  cents  per  cubic  yard,  '91, 2840. 
Eni^ineers*. 

Chief  of  Engineers. 

Reports,  '88,  271;  '89,  322;  '90,  291;  '91,  366;  '92,  346. 
Engineers  in  Charge. 

Maj.  L.  C.  Overman,  1883-'92.    Reports,  '88,  1988:  '89,  2S06:  '90,  2768;  '91t  2837. 

Lieut.  CoL  J.  A.  Smith,  1892-'—.    Report,  '92,  2495. 
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SANDIJSKT  €ITF  HARBOR,  OHIO— Continued. 

Operations. 

1887-88.  DredgiDK  under  contract  continued,  '88,  1989. 

1888-'89.  75,050  cubic  yards  material  dredged,  '89.  2308,  2309. 

1889-^90.  134,000  cubic  yards  material  dredged,  '90,  2769. 

1890-'91.  67,952  cubic  vards  material  dredged,  '91,  2838. 

1891-'92.  154,510  cubic  yards  material  dredged,  '92,  2496. 
Physical  CiiaracterisCibs. 

Description  of  the  locality,  '88,  1991. 
Projects. 

Prom  1884  to  1879,  inclusive,  $222,680  was  appropriated  and  expended  on  the  pro- 
tection of  Peninsula  Point,  and  in  dredging  on  the  outer  and  inner  bars,  '80, 
2105,2109;  '87,2305. 

History  of  operations  and  projects  prior  to  1880,  '80,  2105. 

By  Lieut.  Col.  N.  Michler,  1887,  extended  as  to  limits  of  channel  200  feet  wide  and 
15  feet  deep  through  the  outer  bar  and  in  the  bay  up  to  within  50  feet  of  the 
dock  line  and  then  parallel  to  the  docks,  with  a  width  of  100  feet  and  a  depth 
of  15  feet, '80,  2110;  '87,  2302,2336. 

From  1880  to  1886,  inclusive,  $67,500  was  appropriated  and  applied  upon  the  proj- 
ect of  1880.  In  1887  $61,000  was  estimated  as  required  for  completion  ot  the 
entire  project,  '87.  2305. 

By  Maj.  Overman,  1888,  for  the  excavation  of  a  straight  channel  200  feet  wide  and 
17  feet  deep  at  low  watfr,  from  thetfiorth  end  of  Cedar  Point  to  the  east  end 
of  the  existiUjK  channel  in  front  of  the  city,  involving  the  removal  of  538,000 
cubic  yards  of  material,  at  an  estimated  cost  of  $96,712;  this,  with  $10,000  esti- 
mated'as  required  for  the  completion  of  the  existing  channel,  makes  a  total 
for  the  project  of  $106,712,  or,  including  the  appropriation  of  1888,  of  $66,712 
for  completion,  '88,  1991, 1993. 

Surveys. 

Survey,  with  a  view  to  a  straight  channel  from  the  north  end  of  Cedar  Point  to 
east  end  of  the  existing  channel,  ordered  by  act  of  August  5, 1886.  Made, 
1887,  under  direction  of  Maj.  Overman,  '88,  1991. 

Maps. 
'88, 1994;  '91,  2839. 


SANDIJSKT  RIVEB,  OHIO.— Improvemekt  or 

(Continued  from  Vol.  II,  p.  476.) 

Appropriations. 

1867-^82 $51,500 

1890 1,500, '90,  2772. 

1892 5,  000, '92,  2498. 

Total 58,000 

List  of  appropriations,  '92,  2498. 
Contracts* 

1890.  A.  Couch^  &  Co.,  for  dredging,  at  25  cents  per  cubic  yard,  '90,  2771. 

1891.  Cnrkin,  Stickney  &  Cram,  for  dredging,  at  25  cents  per  cubic  yard,  '91,  2843. 
Enipineers. 

Chief  of  Engimerrs. 

Reports,  '88,  271;  '89,  323;  '90,  292;  '91,  366;  '92,  347. 
Engineers  in  Charge. 
Maj.  L.  C.  Overman,  1883-'92.    Reports,  '88,  1996;  '89,  2312;  '90,  2772;  '91, 2840: 

»92  2497. 
Lieut.  Col.' J.  A.  Smith,  1892-'—.     Report,  '92,  2497. 
Operations. 
1887-'89.  No  operations,  '88,  1996;  '89,  2312. 

1889-'90.  1,600  cubic  vards  material  dredged  from  the  river,  '90,  2771. 
1x90-^92.  Dredging  in -progress,  '91,  2841;  '92,  2497. 
Piiysicai  Ciiaracteristics* 

Description  of  the  locality,  '90,  2771. 
Projects. 
From  1867  to  1872,  inclusive,  $30,000  was  appropriated  and  expended  in  formation 

of  a  dredged  chaunel  through  the  bars  belovr^  Fremont,  '80,  2112. 
By  Maj.  Wilson,  18^),  for  improvement  of  the  river  by  excavation  of  a  channel 
100  feet  in  width  and  9  feet  in  depth  through  the  various  bars  between  the 
city  of  Fremont  and  the  9-foot  curve  in  Sandusky  Bay ;  estimated  cost,  $44,000. 
•81,  2297,2298;  '87,  2306. 
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SAi\DT  BAT  (ROCKPORT),  HI  ASS.— Harbor  of  refuge  at. 

(Continued  from  Vol.  II,  p.  477.) 

Appropriations* 

1829-87 $269,232.57 

1888 100,000.00/88,441, 

1890 150, 000. 00, '90,  490. 

1892 150, 000. 00, '92,  560. 

Total 669,232.57 

Contracts. 

1888.  Boynton  Bros.,  for  removing  remains  of  iron  spindle,  at  $650,  '88,  442. 

1889.  Rockport  and  Pigeon  Hill  Granite  Company,  for  delivery  of  rubble  stone, 
at  71  cents  per  ton,  *89,  563. 

1890.  Rockport  and  Pigeon  Hill  Granite  Company,  for  delivery  of  mbble  stone, 
at  73i  cents  per  ton,  '91,  634. 

Eng^ineers. 
Chief  of  Engineers. 

Reports,  '88,  25;  '89,  34;  '90,  29;  '91,  86;  '92,  42. 
Board  of  Engineers. 
Convened  at  Boston,  Mass.,  March  2, 1892,  by  8. 0.  No.  91,  to  consider  and  report 
upon  the  location,  plan,  and  estimates  for  a  national  harbor  of  refuge  at  Sandy 
Bay.    Report,  '92,  560.    (Col.  Craighill,  Lieut.  Col.  Mansfield,  and  Maj.  Ray- 
mond.) .  •  • 
Engineers  in  Charge. 
Lieut.  Col.  G.  L.  Gillespie,  1886-'89.    Report,  '88.  439. 

Lieut.  Col.  8;  M.  Mansfield,  1889-'—.    Reports, '89,  561;  '90,  488;  '91,  632;  '92, 
558. 
Operations. 
1887-^88.  83,935  tons  rubble  stone  deposited  upon  the  breakwater;  hole  drilled 

and  new  spiudle  placed,  '88,  439. 
1888-'89.  41,965  tons  rubble  stone  deposited  in  the  breakwater,  '89,  562. 
1889-^90.  68,035  tons  rubble  stone  deposited  in  the  breakwater,  '90,  490. 
1890-'91.  54,239  tons  of  rubble  stone  deposited  in  the  breakwater,  '91,  634. 
1891-92.  108,515  tons  of  rubble  stone  deposited  in  the  breakwater,  '92,  557. 
Projects. 
The  project  of  Maj.  Raymond,  of  1884,  contemplated  the  construction  of  a  ''national 
harbor  of  refuge  of  the  first  class'' at  Sandy  Bay,.  Mass.    The  project  as 
approved  by  the  Board  of  Eugineers  of  1884  was  for  a  breakwater  about  9,000 
feet  long,  starting  at  Averys  Ledge  and  running  to  Abners  Ledge ;  thence  in 
a  northwesterly  direction  to  the  26-foot  curve  of  depth  ofif  Andrews  Point; 
the  breakwater  to  be  formed  to  the  level  of  22  feet  below  low  water  of  random 
stone,  and  with  a  width  at  top  of  40  feet,  above  which  will  be  bnilt  a  masonry 
wall  whose  top  will  be  15  feet  wide  and  carried  8  feet  above  high  water.    The 
details  of  the  masonry  construction  were  not  definitely  adopted.    The  esti- 
mated cost  of  the  work  was  about  $5,000,000,  with  $2,500,000  for  buoyage, 
lighting,  and  defense, '84.  567,570;  '85,  229;  '86,  67,581,582;  '87,  24,497,498. 
In  1885  Maj.  Raymond  proposed  the  construction  of  a  pier  upon  A  very  s  Ledge  to 

define  its  locality  and  to  form  one  end  of  a  future  breakwater,  '86,  581. 
In  1892  the  Board  of  Engineers  proposed  the  construction  of  both  substmctnre 
and  superstructure  of  rubble  stone,  and  estimated  $5,000,000  as  required  for 
completion,  '92,  560. 
Surveys* 

'88,'  440;  '92,  Atlas,  3. 


SANDY  HOOK  BAR.— ( See  New  York  Harboiu) 


SAN  FRANCISCO  HARBOR  AND  INTERIOR  BATS.— SUBYXT  OF. 

(Continued  from  Vol.  II,  p.  478.) 

Appropriations. 

1886 $11,000 

Engrineers. 

Chibf  op  Exginkkrs. 
Keport8,'88,  291;  '89,  347;  '90,  311,334;  '91,  389. 
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SAIV  FRANCISCO  HARBOR  AND  INTERIOR  BATS -Continued. 

• 

Bnirineers— Continued. 
Board  of  Engineers. 
Convened  at  San  Francisco,  March  11,.1890,  by  S.  O.No.  51,  to  report  npon  estab- 
lishment of  harbor  lines  in  San  Francisco  Harbor  and  adjacent  waters. 
Report,  '90,  2890.    (Col.  Mendell,  Lieut.  Col.  Benyanrd,  and  Maj.  Heuer.) 
Convened  at  San  Francisco,  June  8,  1891,  by  S.  O.No.51,  to  report  upon  the 
establishment  of  harbor  lines  for  San  Francisco  Harbor  and  adjacent  waters. 
Report,  '91,  2948.    (Col.  Mendell,  Lieut.  Col.  Benyaurd,  and  Maj.  Heuer.) 
Engineers  in  Charge. 
Col.  G.  H.  Mendell,  1887-'89.    Reports,  '88,  2108 }  '90,  2890;  '91,  2947, 2948. 
Maj.  W.  H.  H.  Benyaurd,  1889-'90.    Report,  '89,  2478. 

Surveys. 

Ordered  by  act  of  August  5, 1886.    Made^  1888,  under  direction  of  Col.  Alendell, 
'88,  2108;  '89,  2478;  '90,  2890. 


SAN  JOACfcUIIir  RITERf  CAL.— Improvement  of. 

(Continued  from  Vol.  II,  p.  479.) 

A  pproprlaf  ions. 

1876-^87 $158,750 

1888 L\5,000,'88,  2131. 

1890 75,000, '90,  2911. 

1892 65, 000, '92,  2650. 

Total 323,750 

List  of  appropriations,  '92,  2646. 

Contracts. 

1891.  C.  L.  Bigelow,  for  pile  and  brush  dam  construction,  at  $5,013,  '91,  2983.  J.  W. 
Ferris,  for  reconstruction  of  submerged  dam,  at  $18,800,  '91,  2984. 

Engineers. 

Chikf  of  Engineers. 

Reports, '88,  293;  '89,  348;  '90,  813;  '91,  394;  '92,  370. 
Engineer  in  Charge. 

Maj.  W.  H.  Heuer,  188&-'— .    Reports,  '88,  2129;  '89,  2484;  '90,  2909;  '91,  2981; 
'92,  2645. 

Operations. 

1887-88.  144,975  cubic  yards  material  dredged  from  Stockton  Slough  by  hired  labor, 

'88,  2130. 
1888-'89.  82,150  cubic  yards  material  dredged  from  Stockton  Slough  by  hired  labor; 

dam  built  by  contract  for  partial  closure  of  Paradise  Cut,  '89,  2484. 
1889-90.  120,960  cubic  yards  material  dredged  from  Stockton  Slough  by  hired  labor, 

'90  2910. 
1890-'91.  138,242  oubio  yards  material  dredged  from  Stockton  Slougb,  '91,  2982. 
1891-^92.  Dam  completed  across  Lairds  Slough  under  contract,  '92,  2647.     Brush 

and  pile  dam  completed  across  Paradise  Cut,  '92,  2648.    226,932  cubic  yards 

material  dredged, '92,  2649. 

Projects. 

The  general  project  under  'which  work  has  been  carried  on  has  for  its  object  the 
iiMpruvcment  of  the  San  Joaquin  River  by  removal  of  snags  and  points  of 
laud,  excavation  of  cut-offs,  and  dredging  Stockton  Channel,  '75,  ii,  729 :  '78, 
1302.  Also  maintenance,  by  dredging,  of  a  9-foot  low-water  channel  100  feet 
wide  through  tidal  parts  of  the  river  below  Stockton,  a  4-foot  low-water 
channel  80  feet  wide,  Mormons  Slough  to  Miller's  Warehouse,  and  temporary 
improvements  in  the  low- water  6hannels  of  upper  river  to  Hills  Ferry,  '81, 
2476;  '86,  1921. 

In  1887  it  was  estimated  that  $139,000  would  be  required  for  the  improvement  of 
Paradise  Cut  and  cut-offs,  '87,  2439;  '90,  2909. 

In  1891  it  was  proposed  to  maintain  a  9-foot  depth  up  to  Stockton  to  form  a  cut- 
oif  at  Twenty  Mile  Slough,  to  increase  the  cut  at  Head  Reach,  and  to  remove 
snags  and  construct  wing  dams,  at  a  total  cost  to  complete  of  $136,750,  '91,2985. 
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SAIV  L.IJIS  OBISPO,  CAl..— Improvement  of, 

(Continaed  from  Vol.  II,  p.  480.) 

Ap  proprlatlons. 

1888 $25, 000, '88,  292. 

1890 40, 000, '90,  2900. 

1892 30,000/92,2625. 

Total 95,000 

Contracts. 

1888.  R.  Axnian,  for  furnishing  and  placing  atone  in  breakwater,  at  $3.44  per  ton, 

.  '89,  2474. 
1890.  San  Francisco  Bridge  Company,  for  breakwater  constraction,  at  $3.38  per  ton, 
'91,  2956. 
£ngrineers. 
Chief  of  Engineers. 

Reports,  '88,  292,293;  '89,  346;  '90,  311;  '91,  391;  '92,  368. 
Engineer  in  Cha.rge. 
Lieut.  Col.  W.  H.  H.  Benyaurd,  1887-'—.    Reports,  '89,  2473;  '90, 2899;  '91, 2955; 
'92,  2624. 
Operations. 
1887-'88.  No  operationa,  '88,  292. 

1888-'89.  2,812  tons  rock  deposited  in  the  breakwater,  '89,  2473. 
1889-'90.  3,784  tons  rock  deposited  in  the  breakwater,  '90,  2899. 
1890-'91.  No  operations,  '91,  2955. 

1891-'92.'  7,870  tons  of  rock  placed  in  the  breakwater,  '92,  2624. 
Projects. 
By  Lieut.  CoL  Benyaurd,  1887,  •for  the  construction  of  a  stone  breakwater,  about 
2,300  feet  in  length,  along  the  sunken  reef  near  Whalers  Island,  extending 
£rom  Point  San  Luis  to  \Vhaler8  Island  and  thence  to  a  point  where  the  outer 
reef  rises  above  high  water;  the  purpose  of  the  breakwater  is  to  aflTord  a  pro- 
tected anchorage  and  landing  at  Port  Harford ;  estimated  cost,  $284,898,  '87. 
2434,2485;  '90,2899. 


SAN   PEDRO  AND  SANTA    HIONICA  BAYS,  €AI«.— Subvst  fob 

deep-water  harbor  of  refuge. 

(Continued  from  Vol.  II,  p.  48L) 

Appropriations. 

1890 $5,000 

1892 10,000 

Total 15,000 

Eng-lneers. 

Chief  of  Engineers. 

Reports,  '88,  293;  '91,  426;  '92,  370, 399, 
Board  of  Engineers. 
QouTened  at  San  Francisco,  December  8, 1891,  to  determine  upon  the  location  for 
a  deep-water  harbor  on  the  Pacific  coast.    Report,  '92,  2631.    (Col.  Mendell 
and  Lieut.  Cols.  Gillespie  and  Benyaurd.) 
Convened  at  San  Francisco,  July  8, 1892,  by  S.  O.  No.  20,  to  report  upon  the  estab- 
lishment of  harbor  lines  at  San  Pedro,  Wilmington  Harbor.    Reports,  '91,  2976; 
'92,  2638.    (Col.  Mendell,  Lieut.  Col.  Benyaurd,  and  Maj.  Heuer.) 
Engineer  in  Charge. 
Lieut.  Col.  W.  H.  H.  Benyaurd,  1886-'—.    Reports,  '88,  2122 ;  '92,  2680. 
Physical  Characteristics. 

Description  of  the  locality,  '88,  2124;  '92,  2631. 
Plans. 
By  Maj.  Benyaurd,  1888,  for  improvement  of  San  Pedro  Bay  by  affording  a  pro- 
tected anchorage  ground  through  the  construction  of  a  westerly  stone  break- 
water 3,300  feet  in  length,  and  an  easterly  one  2,500  feet  in  length;  estimated 
cost,  $4,045,700,  '88,  2125. 
By  Board  of  Engineers,  1891,  for  the  formation  of  a  deep-water  harbor  at  San  Pedro 
by  construction  of  a  rubble  and  concrete  breakwater,  at  a  cost  of  $4,594,494, 
or  one  entirely  of  rubble  stone,  at  a  cost  of  $4,137,591,  '92,  2636.    (CoL  Men- 
dell and  Lieut.  Cols.  Gillespie  and  Benyaurd.) 
Surveys. 
Ordered  by  act  of  August  5,  1886.    Made,  1888,  under  direction  of  M^j.  BenyatCtd, 
'88,  2124. 
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SAN  RAFAEL.  RITER,  OAL.— Examination  of. 

Engineers. 

Ciii^  OF  Engineers. 

Report,  *91,  393. 
Engineer  in  Charge. 
Lieut.  Col.  W.  H.  H.  Benyaard,  1891.    Report,  '91,  2963. 
Physical  Characteristics. 

Description  of  the  locality,  '91,  2963. 
Plans. 
In  1890  Lieut.  Col.  Benyaurd  did  not  consider  the  locality  worthy  of  improvementi 
'&1,  2963. 
Surveys. 
Examination  ordered  by  act  of  September  19, 1890.    Made,  1890,  under  direction 
of  Lieut.  Col.  Benyaurd,  '91,  2963. 


SAN  Sim  EON  BAF,  GAL..— Examination  ov. 

Engrineers. 

Chikf  of  Engineers. 

Reports,  '89,  348 ;  '91,  393. 
Engineer  in  Charge. 
M%j.  W.  H.  H.  Benyaurd,  1888.    Reports,  '89,  2480;  '91,  2971. 
Plans. 
After  examination  in  1888  and  also  in  1890  Lieut.  Col.  Benyaurd  did  not  consider 
the  locality  worthy  of  improvement,  '89,  2480;  '91,  2971. 
Surveys. 
Examination  ordered  by  act  of  August  11,  1888.    Made,  1888,  under  direction  of 
MaJ.  Benyaurd,  '89,  2480. 


SANTA  CRUSEy  GAEi.— Examination  for  harbor  of  refuge  at. 

Eng^ineers. 

Chieit  of  Engineers. 
Report,  '91,  393, 2968. 
Engineer  in  Charge. 
Lieut.  Col.  W.  H.  II.  Benyaurd,  1891.    Report,  '91, 2968. 
Physical  Characteristics. 

Description  of  the  locality,  '91,  2968. 
Plans. 
In  1890  Lieut.  Col.  Benyaurd  did  not  consider  the  establishment  of  a  harbor  of 
refuge  at  this  point  desirable  in  view  of  the  cost  of  such  an  improvement 
compared  with  the  commercial  interests  to  be  benefited,  '91,  2970. 
Survejrs. 
Examination  ordered  by  act  of  September  19, 1890.    Made,  1890,  under  direction  of 
Lieut.  Col.  Benyaurd,  '91,  2971. 


SAN  TEE  RITERy  S.  €.— Improvement  of. 

(Continued  from  Vol.  II,  p.  481.) 

Appropriations. 

188W86 $75,750 

1888 24, 000, '88,  936. 

1890 30,000, '90,  1220. 

1892 30,000, '92,  1213. 

Total 159,750 

List  of  appropriations,  '90,  1219. 
CoHiinerce. 

Importance  of,  '88,  938. 

Etfect  uf  improvement  upon  timber  trade,  '89,  1188. 
Contracts. 
1888.  C.  C.  Ely,  for  dredging,  at  from  35  to  40  cents  per  cubic  yard,  '89, 1187. 
1890.  L.  S.  Ehrich,  for  dredging,  at  37i  cents  per  cubic  yard,  '91, 1459. 
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SAIVTEE  BIYEBy  S.  C— Coutinued. 

Chief  of  Engineers.    •  . 

Reports, '88.  131;  '89,  154;  '90, 138;  '91,  173;  '92,  172.  ' 

Engineers  in  Charge. 

Capt.  W.  H.  Bixby,  1885-'89.    Report,  '88,  933. 

Capt.  F.  V.Abbot,  1889-'—.    Reports, '89,  1182;  '90,  1218;  '91,  1468;  '92,  1211. 

R.  Whitford.    Reports, '88,  936;  '89, 1187;  '90, 1220;  '91,  1460. 
Operations. 

1887-'88.  142  linear  feet  of  U.  S.  canal  banks  raised,  '88,  935. 

1888-'89.  1,346  cubic  yards  material  dre<lged,  '89,  1187. 

1889-^90.  47,792  cnbic  yards  material  dredged,  '90,  1220. 

1890-'91.  140  snags  and  6,477  cnbic  yards  of  material  removed  from  the  channel, 
and  141  trees  cleared  from  the  banks,  '91,  1460. 

1891-'92.  6,299  cubic  yards  material  dredged,  '92,  1212. 
Projects. 

The  original  project  of  1880  for  this  river  proposed  to  provide  a  good  outlet 
through  Mosquito  Creek  to  Winyaw  Bay,  by  deepening  and  straightening  this 
creek  to  50  feet  width  and  7  feet  depth,  and  to  secure  a  safe  and  unobstructed 
7-foot  navigation  in  the  river  itself  from  its  month  154  miles  up,  and  to 
Wrights  Bluff,  and  t&ence  a  similar  5-foot  navigation  30  miles  farther  to  its 
head  in  the  Congaree  and  Wateree  rivers.  A  modified  project  of  1881  pro- 
posed that  the  first  expenditures  should  be  to  secare  a  straightened  outlet 
through  Mosquito  Creek  7  miles  long,  30  feet  wide,  and  6  feet  deep  at  lo\r 
water.  In  1885  Congress  prescribed  a  reserve  of  $5,000  for  the  construction  of 
a  flood  gate,  if  found  necessary,  to  keep  out  salt  water  at  the  upper  end  of  the 
canal.  The  total  final  cost  of  this  work  was  estimated  in  1886  nt  $271,300  for 
the  outlet  through  Mosquito  Creek,  and  $75,000  for  the  Sant^e  River  proper, 
making  $346,500  in  all.  Aggregate  amount  appropriated  to  June  30,  1889, 
$99,750, '89,  1183. 

The  revised  project  of  1889  provided  for  leaving  the  Mosquito  Creek  Canal,  which 
has  been  completed,  30  feet  wide  and  3  feet  deep,  for  a  timber  route;  cutting 
a  new  canal  between  Estherville  and  Minim  Creek  large  enough  for  river 
steamers,  and  snagging  the  entire  river,  at  an  estimated  cost  of  $350,000,  '92, 
1211. 
Surveys. 

Maps. 
'89, 1186;  '90, 1220. 


8  ARAN  AC   RITEB,  N*  T.— Examination  for  habbor  of  rbfuge,  tmnsM 

BAY. 

(See  also  Plattsburo,  N.  Y.) 
Engrineers. 

Chief  of  Enginkkrs. 
Report,  '91.  388, 2938. 
Engineer  in  Charge. 
Maj.  M.  B.  Adams,  1890.     Report,  '91,  2939. 
Plans, 

In  1890  Maj.  Adams  did  not  consider  the  locality  worthy  of  improvement,  '91,  2939. 
Surveys. 
Examination  ordered  by  act  of  September  19, 1890.    Made,  1890,  under  direction  of 
Maj.  Adams, '91,  2939. 


SilRASOTA  BA¥,  FL. A.— Improvement  of. 
Appropriations. 

1890 $5,  000, '91,  1652. 

1892 2,  500, '92,  lo83. 

Total 7,500 

£ni(incers« 

Chief  of  Engineers. 
Reports, '89, 175;  '90,  156;  '91,  191;  '92,  188. 
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SARASOTA  BAF,  FJLA.—CoutinaecU 

Enirin^^l'S — Coutinned. 
Ekginekrs  in  Charge. 
Capt.  W.  M.  Black,  1888-'92.    Reports,  '90.  1615 ;  '91, 1651, 
Maj.  J.  C.  MaUery,  1892-^—.    Report,  '92, 1382. 
Assistants. 
t).  B.  Dunn.    Report,  '90, 1616. 
J.  H.  Bacon.    Report,  '90, 1618. 
Operations. 

1891-'92.  4,363  cubio  yards  material  dredged,  '92,  1383.  ^ 

Physical  Ciiaracteristics. 
Description  of  the  locality,  '90, 1617;  '91, 16ol. 

Plans. 

By  Capt.  Black,  1889,  for  excavation  of  a  cLannel  5  feet  deep  and  100  feet  wide 
tbroaeh  Sarasota  Bay  from  Tampa  Bay  to  Sarasota,  and  3  feet  deep  and  75  feet 
wide  &om  Sarasota  to  Caseys  Pass ;  estimated  cost,  $37,000,  '90,  1618. 

Projects. 

By  Capt.  Black,  1891,  for  the  formation  of  a  channel  5  feet  deep  at  mean  low  water 
and  100  feet  wide  from  Tampa  Bay  to  Sarasota  >  estimated  cost,  $10,000,  '91, 1651. 

Surreys. 

Ordered  by  act  of  Augost  11,1888.    Made,  1889,  under  direction  of  Capt.  Black, 

'90, 1617. 


SASSAFRAS  RlTfiB,  lUD.— Examination  of. 

(Continued  from  Vol.  II,  p.  482.) 

EnfTineers. 

Chikf  op  Engineers. 

Report,  '89,  112. 
Engineer  in  Charge. 

W.  F.  Smith,  U.  S.  agent,  1888.    Report,  '89,  924. 
Assistant. 

A.  Stierle.    Report,  '89,  925. 
Physical  Characteristics. 
Description  of  the  locality,  '89,  925. 

Plans. 

By  Mr.  W.  F.  Smith,  1889,  for  the  excavation  of  an  8-foot  channel  100  feet  in  width 
from  the  mouth  up  to  Fox  Hole  Wharf,  a  distance  of  about  5,000  feet^  also 
excavation  of  a  turning  basin;  estimated  cost,  $18,000,  '89,  926. 

Surveys. 

Examination  ordered  by  act  of  August  11,  1888.  Made,  1889,  under  direction  of 
Mr.  W.  F.  Smith,  '89,  924. 


SAUGATUCK  HARBOR,  MICH.— Improve.ment  or. 

(Continued  from  Vol.  II,  p.  482.) 

Appropriations. 

.    1868-'87 $135,439.00 

1888 5, 000. 00, '88, 1915. 

1891 •  1, 917. 37, '91,  2699. 

1892 5, 000. 00, '92,  2353. 

Total 147,356.37 

List  of  appropriations,  '92,  2352. 
Commerce. 

Present  and  future  commercial  prospects  of  Saugatnck,  '89,  2203, 2204. 
Contracts. 
1889.  Geer  &  Crawford,  for  white  pine  timber,  at  $18.85  per  M  feet,  B.  M. ;  Park- 
hurst  &  Wilkinson,  for  drift  bolts,  at  2  cents  per  pound,  '89,  2190. 
Engrineers. 
Chief  of  Enoinebrs. 

Reports, '88,  256;  '89,  302,306;  '90,  271;  '91,  342;  '92,  328. 
Enoinkers  in  Charge. 
Maj.  S.  M.  Mansfield,  1888-'89.    Report,  '88,  1914. 
Maj.  W.  Ludlow,  1889-'—.    Reports,  '89, 2189, 2202 ;  '90, 2654 ;  '91, 2699 ;  '92, 2350. 

*  Beceived  from  sale  of  materials  to  Manistee  Harbor,  '91,  2099. 
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Operations, 

1887-88.  SuperBtructnre  reconstraotion  by  hired  labor  completed,  '88, 1915. 
1888-'89.  No  operatioiiB,  '89,  2190. 

1889-'90.  25,594  cubic  yards  material  dredged,  '90,  2655. 
1890-'91.  6,615  cubic  yards  material  dredged,  '91,  2699. 
1891-'92.  No  operations,  '92,  2352. 
Physical  Characteristics. 

Description  of  the  locality,  '89,  2189. 
Plans* 
Maj.  Ludlow  reported,  after  an  examination  in  1888,  that  the  harbor  was  not 
worthy  of  improyement  to  the  exteut  of  obtaining  a  channel  of  navigable 
width,  with  a  minimum  depth  of  15  feet^and  reconstructing  piers,  as  recom- 
mended by  the  Board  of  Engineers,  '89, 2204. 
Private  and  Corporate  ^Work. 
Attempt  by  citizens  of  Saugatuck  to  scour  through  bar  at  channel  mouth,  '90, 2665« 

Projects. 

Prior  to  the  adoption  of  the  existing  project  in  1869.  a  well-constructed  slab  pier 
had  been  built  by  private  enterprise,  '67, 130;  '69, 190;  '74,  i,  190;  '76,  ii,  509. 

The  project  of  1869  provided  for  the  extension  of  two  parallel  piers  about  220  feet 
apart,  connecting  the  Kalamazoo  Eiver  with  Lake  Michigan,  so  as  to  provide 
a  channel  entrance  of  navigable  width  at  10  feet  depth,  '69,  100, 101:  '74, 1, 
190;  '76,  ii,  507, 510. 

The  recommendations  of  the  Board  of  Engineers  of  1875  provided  for  the  exten- 
sive repair  of  revetment  already  built, '75,  i,258;  '76,  ii,509;  '87,  2196;  '91, 
2699. 
Snrvejrs. 

Examination  ordered  by  act  of  August  11,  1888.  Made,  1888,  under  direction  of 
Maj.  Ludlow, '89,  2202. 


SAITOERTIES  HABBOB,  N.  ¥•— Improvement  of. 

(Continued  from  Vol.  II,  p.  483.) 

Appropriations. 

1884-^87 $20,000 

1888 12,  000, '88.  595. 

1890 10, 000, '90,  701. 

1892 5,000, '92,  772. 

Total 47,000 

List  of  appropriations,  '88,  595. 
Contracts. 

1888.  H.  Du  Bois'  Sons,  for  pile  dike  construction,  at  $6.79  per  linear  foot,  '88,  696. 

1889.  P.  W.  Myers,  for  dredging,  at  15^  cents  per  cubic  yard;  Wm.  Parrott,  for  dike 
construction,  at  $8.25  per  linear  foot,  '89,  762. 

1890.  Wm.  Parrott,  for  dike  construction,  at  a  total  of  $7,746,  '91,  882. 
Eni^ineers. 

Chief  of  Engineers. 

Reports,  '88,  58;  '89,  72;  '90,  64;  '91,  82;  '92,  86. 
Engineers  in  Charge. 
Lieut.  Col.  W.  McFarland,  1888-'89.    Report,  '88,  594. 

Lieut.  Col.  G.  L.  Gillespie,  1889-^—.    Reports,  '89. 761 ;  '90, 699 ;  '91, 879 ;  '92,  771. 
Operations. 
1887-88.  2,363  linear  feet  of  pile  dike  built,  '88»  595. 
1888-'89.  22,646  cubic  yards  material  dredged,  '89,  762. 
1889-'90.  28,746  cubic  yards  material  dredged;  work  continued  upon  pile  and  crib 

dikes,  '90,  700. 
1890-'91.  Extension  of  north  dike  in  progress,  '91,  880. 
1891-92.  Extension  of  north  dike  completed,  '92,  772. 
Pliysical  Cliaracteristics. 

Description  of  the  harbor,  '88,  594. 
Projects. 
By  Lieut.  Col.  McFarland,  1887,  for  the  formation  of  a  channel  300  feet  wide  and 
8  feet  deep  at  mean  low  water,  by  the  construction  of  parallel  dikes  2,300  feet 
long,  with  dredging  in  the  channel  between  the  dikes  if  necessary:  estimated 
cost,  $52,000,  '87,  662;  '92,  77L 
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8AIJK  BAPIJDSy  IWIIirW.— (See  Mississippi  Rivek  above  Falls  of  Saint 

Anthony.) 


SATANNAH  RITER  above  Anf^rusta,  ©a.— Improvement  of. 

(Continued  from  Vol.  II,  p.  484.) 

Appropriations. 

188a-'82 $39,000 

1892 10,000 

Total 49,000 

List  of  appropriations,  '88,  1032. 
Engineers. 

Chief  of  Engineers. 

Reports,  '88,  140  j  '89,  160, 164;  '90. 143, 147. 
Engineer  in  Charge. 

Lient.  O.  M.  Carter,  1888-'—.    Reports,  '88,  1031;  '89, 1241 ;  '90,  1365, 1484. 
Assistants. 

W.  R.  Curtis.    Report,  '88,  1032. 

G.  W.  Brown.    Report,  '90,  1498, 1526. 
Operations. 
1887-'88.  No  operations  since  18^;  '88,  1031;  '89,  1242;  '90,  1366. 

Plans. 

By  Lieut.  Carter,  1890,  for  the  formation,  between  Petersburg  and  The  Locks,  of  a 
downstream  channel  12  to  25  feet  in  width  and  navigable  nine  mouths  of  the 
year  for  pole  boats  of  2  feet  draft;  also  for  an  upstream  channel,  navigable 
under  the  same  conditions,  for  boats  drawing  1.3  feet;  estimated  cost,  $33,000, 
•90,  1525, 1526. 
Projects. 

By  Col.  Gillmore,  1879,  for  improvement  of  Savannah  River  from  Augnsta  to  head 
of  pole-boat  navigation  on  the  Tugaloo,  a  distance  of  154  miles,  oy  formation 
of  a  3-foot  channel  30  feet  wide  from  Augusta  to  Trotters  Shoal,  64  miles,  and 
removal  of  rocks,  snags,  and  similar  obstructions  for  the  remaining  distance: 
estimated  cost,  $45  000,  '80,  958, 959;  '87,  1172. 

By  Lieut.  Carter,  1890,  for  establishing,  between  Petersburg  and  The  Locks,  a  down- 
stream channel  12  to  25  feet  wide  and  navigable  during  ordinary  summer  low 
water  for  pole  boats  drawing  2  feet,  and  i^r  an  upstream  channel,  navigable 
nnder  the  same  conditions,  for  pole  boats  drawing  1.3  feet  of  water;  this  to  be 
obtained  by  removal  of  lo^s  and  overhanging  trees,  excavation  of  rock,  sand^ 
and  gravel,  and  construction  of  training  walls  to  increase  the  flow  of  water 
through  the  sluices;  estimated  cost,  $33,000,  '90,  1366. 

Snrveys. 

Ordered  by  act  of  August  11, 1888.  Made,  1890,  under  direction  of  Lieut.  Carter^ 
'90,  1525. 


SAVANNAH  RITXiR  between  Savannah  and  Augusta,  Oa«— 

Improvement  of. 

(Continued  from  Vol.  II,  p.  484.) 

Appropriations. 

1881-87 $70,000 

18^8 21,000, '88,  1029. 

1800 25.  000, '90,  1327. 

1892 35,000, '92,  1256. 

Total 151,000 

List  of  appropriations,  '88,  1028. 
Coinifeierce. 

Increase  in  commerce  and  saving  in  freight  rates  due  to  improvement,  '88, 1028. 
Rail  and  mill  freight  rates  on  cotton  from  1885  to  1890,  '91, 1523. 
Commerce  and  navigation,  '92,  1255. 
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SAT  ANN  A II  RIVER  between  Savannah  and  Ang:u9ta,  Oa«— Con- 

tinued. 

Contracts. 

1888.  M.  A.  Sweeny  &  Bro.,  for  repairing  snag  boat,  at  $10,400,  '89, 1241. 

1889.  W.  T.  Gay  nor,  for  riprap  stone,  at  $2  per  cubic  yard,  and  for  fascines,  at  70 
cents  per  cubic  yard,  '90,  1327. 

1891.  J.  F.  Gaynor,  for  construction  and  repair  of  wing  dams  and  sbore  protection^ 
at  $1.29  per  cubic  yard  for  mattress  and  $2.69  per  cubic  yard  for  stone,  '92, 
1256. 
Ens^ineers. 
Chief  ok  Exgixkers. 

Reports,  '88.  139;  '89, 159;  '90. 142;  '91. 180;  '92,  176. 
Engineer  in  Charge. 
Lieut.  O.  M.  Carter,  1888-'—.    Reports,  '88, 1026;  '89, 1237;  *90, 1324, 1328;  '91, 
1519;  '92,1253. 

A.SSISTANTS 

W.  R.  Curtis.    Report,  '88,  1029. 
G.  W.  Brown.    Report,  '90,  1322. 

F. C.Armstrong.    Reports, '90,  1363;  '91,  1525;  '92, 1257. 
Operations. 
1887-^89.  No  operations,  '88, 1028;  '89, 1239. 

1889-'90.  244  snags  and  stumps  removed  from  the  channel,  and  120  trees  from  tlie 
bank;  4,572  cubic  yards  fascines  and  1,158  cubic  yards  stone  placed' in  spar 
dams,  '90,  1326. 
1890-'91.  353  snags  removed  from  the  channel,  and  3,443  overhanging  trees  cleared 

from  the  banks,  '91,  1521. 
1891~'i;2.  2,179  cubic  yards  brush  fascines  and  1,382  cubic  yards  of  stone  used  In 
construction  of  spur  dams,  and  2,682  cubic  yards  of  brush  fascines  and  1,969 
cubic  yards  of  stone  used  in  repairs  to  old  work,  '92, 1254. 
Physical  Characteristics. 

Description  of  the  river,  '88.  1026;  '89,  1237;  '90, 1328. 
Projects. 
By  Col.  Gillmore,  1880,  for  securing  a  5-foot  low-water  channel  between  Savannah 
and  Augusta    by  dredging,  contraction  of  river,  bank  protection,  and  the 
removal  of  logs,  snags,  aud  similar  obstructions ;  estimated  cost,  $91,000,  '80, 
1094 ;  '86,  1098 ;  '87,  1166. 
By  Lieut.  Carter,  1890,  for  the  establishment  of  a  navigable  5-foot  steamboat  channel 
at  ordinary  summer  low  water  between  Augusta  and  Savannah;  this  to  be 
accomplished  by  removal  of  sand  bars,  regulating  portions  of  the  river,  revet- 
ting caving  banks,  closing  incipient  cut-ofts,  and  removing  snags  and  lo^s  from 
the  channel  and  overhanging  trees  from  the  banks  of  the  stream ;  estimated 
cost,  $332,000,  '90,  1324, 1329, 1330;  '92,  1253. 
Surveys* 
Of  the  river  between  Savannah  and  AuguBta.    Made,  1870,  '90, 1328, 1332. 
Maps. 
'90, 1362. 


SATANNAH    RITER    at  and  below  Savannahy  Oa«— Improtx- 

MliNT  OF. 

(Cen tinned  from  Vol.  II,  p.  485.) 

Appropriations. 

1826-^87 $1,674,606.64 

18H8 ISO.  000.00, '88,  1012. 

1890 3r)0, 000. 00, '90,  1253. 

1892 318,750.00 

Total 2,523,356.64 

List  of  appropriations, '88,  1012;  *89,  1227. 
Commerce* 

Increase  consequent  upon  improvement,  '88,  1011. 

Elfect  of  past  imjjrovements  upon  commerce  and  navigation,  '89, 1225;  '90, 1251. 
1252. 
Contracts. 

1888.  P.  S.  Ross,  for  dredging,  at  18i  cents  per  cubic  yard,  '89, 1228. 

1889.  William  T.  Gay  nor,  for  training-wall  construction,  at  $3.19  i^er  cubic  yard  fop 
stone,  $1.29  per  cubic  yard  for  oyster  shells,  and  63  cents  per  square  yard  for 
mattress  work,  '89,  1228. 
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SATATVNAH  RITEB  at  and  below  Saviinna^,  Oa«— Continued. 

£ni:ineer(s«  , 

CiiiKK  OF  Engineers. 

ReporiB,  '88,  138, 143;  '89, 158, 164, 367, 1286, 1287, 1291;  '90,  142, 1258. 
Board  of  Engineers. 
Convened  at  Wasliington,  November  10, 1888,  by  8. 0.  No.  50,  to  examine  and  report 
.npou  project  by  Lieut.  Carter  for  improvement  of  the  Savannah  River  from  ihe 
dam  at  Cross  Tides  to  the  sea.    Report,  '89,  1236.    (Lieut.  Cols.  Gillespie  and 
Kinji^  and  Maj.  Post.) 
Convened  at  Savannah,  April  1, 1889,  by  S.  O.  No.  13,  to  establish  the  harbor  lines 
of  Savannah  Harbor.     Report,  '89,  1289.     (Col.  CraighiU,  Capt.  Bizby,  and 
Lieut.  Carter.) 
Engineers  in  Charge. 
Col .  Q.  A.  Gillmore,  1 872-'88.    Report,  '88,  1057, 1059. 

Capt.  O.  M.  Carter,  1888-'—.     Reports,  '88, 1005, 1012:  '89, 1220, 1234, 1282, 1285; 
•90,  1245, 1259;  '91,  1491, 1506;  '92.  1243. 

A  QflTCX  A  NTS 

Lieut.  O.  M.  Carter.  Report,  '88,  1058, 1063. 
A.  S.  Cooper.  Reports,  '89,  1228;  '90, 1253. 
E.  A.  Giesler.    Reports,  '89,  1231 ;  '90, 1265, 1298. 

Operations. 

History  of  past  work,  '88,  1012. 1063. 

1887- '88.  818  cubic  yards  brusn  fascines  and  429  cubic  yards  stone  placed  in  the 
training  walls,  '88,  1009. 

1888-'89.  8,108  cubic  yards  stone  and  92,922  square  yards  mattress  placed  in  train- 
ing wall ;  187.671  cubic  ^ards  material  dredged,  '89,  1230. 

1889-'9().  3,924  cuuic  yards  riprap  stone,  310  cubic  yards  of  shells,  495  cubic  yards 
of  brush  fascines,  and  17,666  square  yards  log  and  brush  mattress  placed  in 
Fig  Island  and  Oyster  Bed  training  wall;  31,551  cubic  yards  material  dredged, 
'90,  1249, 1250. 

1890-'91.  72,178  square  yards  of  lo^  and  brush  mattress  and  26,160  cubic  yards  of 
riprap  stone  used  in  construction  of  1,984  linear  feet  of  training  wall :  1,245 
linear  feet  of  brush  and  pile  spur  dam  built  at  Elba  and  Jones  islands;  532 
linear  feet  of  pile,  brush,  and  stone  closing  dam  built  at  Duck  Puddle ;  933 
piles  and  7,492  cubic  yards  of  stone  used  in  southern  Elba  Island  training 
wall;  396,144  cubic  yards  of  material  dredged  from  the  channels  at  ocean 
steamship  wharves.  Garden  Bank,  Wrecks  Cnannel,  Upper  Flats,  and  Tybee 
Knoll,  '91,  1495. 

1891-'92.  683  cubic  yards  of  stone  placed  upon  crest  of  Oyster  Bed  training  wall; 
6,818  cubic  yards  of  brush  and  680  cubic  yards  of  stone  used  in  completion  oi 
Elba  and  Jones  Island  spur  dams ;  35,506  cubic  yards  of  material  dredged  from 
the  channel  at  Tybee  Knoll,  '92,  1247. 

Physical  Characteristics. 

Description  of  the  river,  '88,  1063. 

Table  of  wind  directions  and  velocities  from  1871  to  1886,  '88,  1067. 

Tides,  duration  of,  '88,  1067. 

Phyttical  elements  of  Front  River  and  North  Channel,  1890,  '91,  1509. 

Projects* 

F 


dredging,  '73,  734, 737. 

By  Col.  Gillmore,  1873,  for  formation  of  a  channel  from  Tybee  Roads  to  Sarvannah 
City,  with  a  high-water  depth  of  22  feet,  to  be  accomplished  by  construction 
of  a  crib  dam  closing  the  Cross  Tides  and  a  short  bulkhead  on  Hutchinsons 
Island ;  widening  the  waterway  at  the  city  front  and  Fig  Island,  and  by  deep- 
ening, widening,  and  strengthening  the  channel,  by  dredging,  at  various  points 
between  the  city  and  Tybee  Roads;  estimated  cost,  $481,320,  '73,  741, 747;  '80, 
933 ;  '82,  1142. 

Project  modified  in  1879  by  a  supplementary  plan  for  the  improvement  of  the  north 
channel  of  the  river  from  the  head  of  Elba  Island  to  the  head  of  Long  Island 
by  a  low  dam  across  the  upper  end  of  the  south  channel  and  by  dams  closing 
lateral  channels  and  providing  shore  protection  where  necessary,  '80,  948, 957. 

Board  of  Engineers  of  1879  recommended  approval  of  project,  '80,  §47. 

The  estimated  cost  of  supplementary  project  covered!^  by  estimate  for  project  of 
1879,  '80,  947 ;  '82,  1143. 

From  1874  to  1881,  inclusive,  $714,132.96  was  appropriated  on  the  projects  of  1873 
and  1879, '82, 1145. 
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Projects — Continned. 

The  project  of  1882  comprised  those  of  1873-'79  and  provided  for  additional  works 
with  a  view  to  rendering  the  improvement  permanent  by  raising  the  dam  at 
Cross  Tides  to  ordinary' high  water;  for  dredging  in  reach  of  Front  River  from 
Cross  Tides  to  city ;  increasing  width  of  channel  opposite  city  to  600  and  650 
feet;  construction  of  training  wall  at  Fig  Island;  elevation  of  south  chanuel 
dam;  the  improvement  of  shallow  reaches  between  Jones  and  Elba  islands  by 
construction  of  npur  jetties  and  wing  dams;  closing,  by  dams,  the  cross  chan- 
dels  between  Klba  and  Cocks  Pen  Island;  oonstrnction  of  jetty  from  Jones 
Island,  Red  Light  Beacon,  and  for  protection  of  Saint  Michaels  Channel  by- 
similar  work;  also  shore  protection  and  dredging:  estimated  cost, $730,000. 
••82,  1143,1144,1145;  '84,  1099;  '86.  1087;  '87.  1150. 

The  project  nnder  which  operations  were  conducted  from  1887  to  1889  was  sub- 
mitted by  Col.  Gillmore  in  1887,  and  provided  for  a  depth  of  28  feet  from  the 
city  of  Savannah  to  the  sea.  The  principal  features  of  the  project  were  (1) 
to  enlarge  Drakes  Cut  to  a  width  of  200  feet ;  (2)  to  enlarge  the  channel  soath 
of  Kings  Island  to  400  feet  width,  and  to  close  the  Cross  Tides;  (3)  to  build  a 
training  wall  from  the  lower  end  of  Marsh  Island  toKinzeys  Point,  to  enlarge 
the  river  at  the  city  to  a  width  of  600  feet  by  cutting  off  a  part  of  Hutchia- 
sons  Island,  and  to  connect  the  ends  of  the  Garden  Bank  wing  dams  by  a  train- 
ing wall  extending  from  the  old  dry  dock  to  a  point  above  Pig  Island  Light; 
(4)  to  close  the  South  Channel  below  the  month  of  Saint  Augustine  Creek ;  (5) 
to  connect  the  ends  of  the  wing  dams  between  the  head  of  Elba  Island  and 
the  Oyster  Beds  bv  training  walls,  extending  about  3  miles  eastward  from  the 
Oyster  Beds,  for  the  improvement  of  the  channel  across  Tybee  Knoll;  (6)  to 
construct  a  detached  breakwater,  rising  to  2  feet  above  mean  high  water  and 
extending  from  shoal  water  between  the  mouths  of  Calibogue  Sound  and  New 
River  in  a  southeasterly  direction  to  deep  water  across  the  bar;  to  constract 
a  south  jetty,  extending  from  the  north  end  of  Tybee  Island  in  a  northeasterly 
direction  to  deep  water  across  the  bar,  this  jetty  to  be  at  high  water  at  ita 
inner  end,  sloping  down  to  half  tide  at  500  feet  out  and  retaining  that  height 
to  the  inner  18-foot  curve  of  the  bar;  beyond  that  point  to  be  an  apron  course 
only,  width  between  the  jetties  at  outer  21-foot  curve  to  be  about  2,500  feet, 
at  the  inner  18-foot  cnrve  about  5,500  feet;  (7)  to  dredge  a  channel  at  least 
300  feet  wide  and  28  feet  deep  at  mean  high  water  from  tne  city  to  the  sea,  the 
dredged  material  to  be  deposited  on  bauks  or  behind  training  walls;  (8)  to 
construct  stone  protection  at  various  points ;  estimated  cost,  |is,660,000,  '88, 
1006, 1007. 

In  1890  operations  were  continned  under  a  revised  project  submitted  by  Lieut. 
Carter,  providing  for  a  channel  depth  of  26  feet  at  mean  high  water  ftom  the 
city  to  the  sea,  this  to  be  secured  by  the  following  operations:  The  enlarge- 
ment of  Drakes  Cut  as  indicated  in  the  original  project;  the  entire  or  partial 
removal  of  Kings  Island  with  a  view  to  turning  additional  volumes  into  Front 
River  and  thereby  somewhat  increasing  the  velocities;  the  construction  of  a 
deflecting  Jetty  from  Argyle  Island;  the  partial  removal  of  Marsh  Island  and 
closing  up  the  channel  north  of  it,  with  a  view  to  throwing  the  entire  flow 
into  the  enlarged  southern  channel  and  thus  doing  away  with  the  disadvan- 
tages incident  upon  two  channels;  a  training  wall  from  the  lower  end  of  Marsh 
Island  to  Kinzeys  Point,  and  the  widening  of  the  unduly  contracted  region 
below  Kinzeys  Point;  a  training  wall  in  the  vicinity  of  Garden  Bank  in  order 
to  properly  contract  the  river  there;  spur  jetties  or  bank  protection  in  the 
lower  portion  of  Wrecks  Channel  for  the  same  purpose;  dredging  a  channel 
26  feet  deep  at  mean  high  water  from  the  city  waterworles  to  the  sea;  a  deflect- 
ing jetty  rnnning  out  toward  South  Channel  from  Mackeys  Point  in  order  to 
divert  a* greater  ebb  volume  into  North  Channel;  the  removal  of  a  portion  of 
Dam  15 ;  the  closing  of  Duck  Puddle  in  order  to  render  permanent  the  improve- 
ment of  North  Channel  near  the  lower  month  of  Duck  Puddle;  the  constrao- 
tion  of  training  walls  and  shore  protection  in  the  concave  bend  near  Spirit 
Island,  between  wing  dams  in  North  Channel,  and  between  Lower  Flats  and 
Oyster  Beds,  with  a  view  of  obtaining  a  strong  ebb  flow  of  uniform  mean 
velocity  throughout;  dredging  south  of  Oyster  Bed  with  a  view  to  obtaining 
cross-sectional  areas  of  about  45,000  square  feet  for  mean  ebb  outflow,  in  order 
to  induce  a  stronger  flow  through  the  southern  opening  and  thence  over  Tybee 
Knoll;  estimated  eost  of  this  improvement,  $3,500,000,  '90,  1261,  1263;  '91, 
1492;  '92,  1244. 

Surveys. 

Examinations  ordered  by  act  of  August  5, 1886.  Made,  1886,  under  direction  of 
Col.  Gillmore,  '88, 1057. 
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SATAMNAH  RITfiR  at  an4  1»elow  Savaiiaali,  Oa.— Continued. 

Surreys — Continned. 

Survey  ordered  by  act  of  August  5, 1886.  Made,  1887|  under  direction  of  Col.  Gill- 
more,  '88, 1059. 

Hydrographic  surrey  of  Savannah  River  from  Cross  Tides  to  the  sea,  '90, 126S. 

Survey  to  determine  whether  the  damage  to  the  Yemezobie  Freshet  Bank  in  1887 
was  caused  by  the  work  at  Cross  Tides,  and  whether  the  maintenance  of  said 
bank  is  essential  to  the  success  of  the  work  at  Cross  Tides,  and  to  determine 
the  cost  of  so  constructing  said  bank  as  to  confine  the  water  of  said  river  to 
its  bed,  ordered  by  act  of  August  11, 1888.  Made,  1889,  under  direction  of 
Capt.  Carter. 

'88,'  1012, 1072;  '89, 1226, 1284 ;  '90, 1302.    '92,  Atlas,  49, 60, 61, 62, 63, 64, 66, 66, 67. 


SATABTWAHt   QA^  AND   FEBNANDINA,  F£iA.— Subvet  fob  insidb 

BOUTB  BETWBBN. 

Appropriations*  * 

im $16,000 

Commerce. 

Commercial  interests  to  be  affected  by  the  improvement^  '92, 1323. 
Sa^iaeers. 
Chief  or  Engimeebs. 

Report,  '92, 181. 
Enoinekb  is  Chabob. 
Capt.  O.  M.  Carter,  1881.    Report,  '92, 1309, 1311. 
Physical  Characteristics. 
Description  of  the  locality,  '92, 1311. 

Plans. 

By  Capt.  Carter,  1891,  to  establish  a  continuous  channel  not  less  than  7  feet  deep 
at  mean  low  water  between  Savannah,  Ga.,  and  Femandina,  Fla.,  by  dredging, 
bank  revetment,  and  spnr-dam  construction  at  Romerly  Marsh,  Mud  River,  Lit- 
tle Mud  River,  and  JekyI  Creek ;  estimated  cost,  includinff  annual  cost  of 
.    maintenance  after  completion  of  the  Romerly  Marsh  and  Mud  River  improve- 
ments, $196,000,  '92, 1323. 
Surveys. 
Survey  ordered  by  act  of  September  19, 1890.    Made,  1891,  under  direction  of  Capt. 
Carter,  '92, 1311. 


SATBBOOK  BABy  month  of  Connecticut  Biver.— (See  Connbch- 

CUT    RiVBB.) 


SCHIITI^KIIili  BITEB,  PA.— iMPBoyxiacirr  of. 

(Continued  from  Vol.  II,  p.  487.) 

Appropriations. 

187(>-'87 $368,750 

1888-.. 25,000,  '88,701. 

1890 45,000,  '90,886. 

1^92 46, 260,  '92,  920. 

Total 485,000 

List  of  ^propriations,  '90,  885. 
Commerce. 

Commercial  interests  and  requirements,  '88, 700;  '90,  865. 
Contracts. 

1888.  American  Dredging  Company,  for  dredging,  at  19  cents  per  cubic  yard,  '89, 
866. 

1891.  F.  C.  Somers,  for  dredeing^  at  18.9  cents  per  cubic  yard,  '91, 1071. 

1892.  F.  C.  Somers.  for  earth  dike  construction,  at  7.4  cents  per  cubic  yard,  '92, 
925.  B.  G.  Bailey,  for  pile  dike  construction,  at  $15.87  per  linear  foot,  and  earth 
filling,  at  10  cents  per  cubic  yard,  '92,  925. 

8648 27 
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SCHUYIiKII^Ii  BITER,  PA.— Continued. 

Engineers. 

Chief  of  Enginbbrs. 

Reports, '88.  78;  '89,  97;  '90,  87;  '91. 112;  '92,  113. 
Engineers  in  Charge. 

Lieut.  Col.  H.  M.  Robert,  1885-'89.    Reports,  '88,  699;  '89,  864. 

Maj.  C.  W.  Raymond,  188»-'— .    Reports,  '90,  884 ;  '91,  1069;  '92,  923. 
Operations. 
1887-'88.  No  operations  for  lack  of  funds,  '88,  699. 
1888-'89.  111,354  cubic  yards  material  dredged,  '89,  864. 
1889-'90.  No  operations,  '90,  884. 

J890-'91.  95,890  cubic  yards  of  material  dredged,  '91,  1069. 
1891-'92.  400  cubic  yards  of  hard  material  dredged,  '92,  923. 

Projects. 

By  Col.  Kurtz,  1870,  for  the  formation  of  a  dredged  channel  100  feet  wide  and  20 
feet  deep  from  the  mouth  to  Gibsons  Point;  thence  18  feet  deep  to*Cbestnat 
Street  Bridge  in  the  city  of  Philadelphia;  estimated  cost, $257,700,  '74,  ii,  139, 
140.  Modified  in  1875  to  provide  for  a  channel  300  feet  wide  and  24  feet  deep 
between  the  mouth  and  Girard  Point,  '75,  ii,  187;  '76,  i,  272;  '79,  2&1. 

Further  modification  in  1883  4o  increase  the  width  of  channel  between  the  month 
and  Girard  Point  to  400  feet,  with  a  depth  of  24  feet,  and  from  Girard  and 
Gibsons  points  a  width  of  250  feet  and  a  depth  of  20  feet  at  mean  low  water, 
'83,  614;  '87,  78. 

From  1870  to  1886,  inclusive,  $868,750  was  appropriated,  when  it  was  estimated  that 
$116,250  would  be  required  to  complete  the  project,  '87,  801. 

The  present  project  proposes  the  formation  of  a  channel  400  feet  wide  and  24  feet 
deep  at  mean  low  water  from  the  month  of  the  river  to  Girard  Point,  a  distance 
of  about  1  mile ;  f^om  thence  to  Gibsons  Point,  a  further  distance  of  about  3 
miles,  a  channel  20  feet  deep  and  250  feet  wide,  except  at  Yankees  Point,  where 
the  channel  width  was  to  be  increased  to  bOO  feet ;  from  thence  to  Chestnut 
Street  Bridge  in  Philadelphia,  a  distance  of  about  3  miles,  a  channel  of  navi- 
gable width  and  18  feet  deep  at  mean  low  water;  the  proposed  channels  to  be 
obtained  by  dredging,  at  an  estimated  cost  of  $485,000,  of  whioh  amoant 
$438,750  has  been  appropriated,  '91,  1069. 

By  Ma^i.  Raymond,  1892,  for  preservation  of  the  channel  at  the  month  of  the  Sclinyl- 
kill  by  construction  of  2,910  linear  feet  of  earthen  and  1,800  linear  feet  of  pile 
dike,  at  an  estimated  cost  of  $44,209,  '92,  929. 
Surveys. 

Haps. 
'88,  700;  '92,  Atlas,  10. 


S€IT1JATE  HABBOB,  MASS.— Impbovbbcbnt  of. 

(Continued  from  Vol.  II,  p.  488.) 

»rlations. 

18'29-'8'7 $48,680 

1888 5, 000, '88,  459. 

1890 10, 000, '90,  509. 

1892. .» 10, 000, '92,  588. 

Total 73,680 

Contracts. 

1888.  Boyuton  Bros.,  for  dredging,  at  45  cents,  and  removal  of  bowlders,  at  12  cents 

per  cubic  yard,  '89,  584. 
1890.  A.  R.  Wright,  for  dredging,  at  32^  cents   per  cubic  yard,  and  remoTal  of 
bowlders,  at  $5  each^  '91,  660. 
Engineers. 
Chikf  of  Engineers. 

Reports,  '88,  30;  '89,  40;  '90,  34;  '91,  43;  '92,  49. 
Engineers  in  Charge. 
Lieut.  Col.  G.  L.  Gillespie,  1886-'89.    Report,  '88,  458. 

Lieut.  Col.  S.  M.  Mansfield,  1889.    Reports,  '89, 582 ;  '90, 508 ;  '91, 658 ;  '92, 686L 
Operations. 
1887-'89.  No  operations,  '88,  458;  '89,  583. 
1889-'90.  8,386  cubic  yards  material  dredged,  '90,  509. 
1890-'91.  No  operations,  '91,  659. 
1891-^92.  30,000  cubic  yards  of  material  dredged,  '92,  587. 
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SCITUATE  HARBOR,  HI  ASS.- Continued. 

Projects* 

The  project  for  the  improvement  proposed  hy  Lieut.  Col.  Thorn,  and  adopted  in 
lo78,  was  for  the  construction  of  two  rubhle-stone  jetties  converging  from 
opposite  banks,  and  for  dredging  an  anchorage  basin  with  channels  connect- 
ing with  the  sea  and  the  town  wharves,  the  north  jetty  from  Cedar  Point  to 
be  800  feet  long,  and  the  south  jetty  from  the  point  of  the  ''First  Cliff''  to  be 
730  feet  long;  both  jetties  to  be  20  feet  wide  on  top  aud  4  feet  above  mean  high 
water,  except  at  their  outer  ends,  which  are  to  be  built  6  feet  higher  to  serve 
as  sites  for  entrance  beacons:  the  anchorage  basin  to  be  approximately  30 
acres  in  area;  the  entrance  channel  to  be  2,700  feet  in  length  aud 300  feet  aver- 
age width:  recommendation  by  Board  of  Engineers,  1880,  that  area  behind 
inner  breakwater  be  excavated  to  a  depth  of  12  feet,  increasing  to  15  feet  at 
the  south  end  of  the  outer  breakwater.  '81,  526;  '87,  523. 

The  estimated  amount  of  dredging  (including  the  entrance  channel)  was  500,000 
cubic  yards;  estimated  cost  of  jetties,  $100,000,  and  of  the  dredging,  $190,000, 
making  a  total  for  the  project  of  $290,000,  '88,  458;  '92, 587. 


SEBEWAINO  RIVER,  nilCH.— Ezaionatiobi  of. 

Eni^ineers. 

Chief  of  Engineers. 
Report,  '91,  362, 2804. 
Engineer  in  Charge. 
Col.  O.  M.  Poe,  1891.    Report,  '91,  2804. 
Physical  Characteristics. 

Description  of  the  locality,  '91,  2805. 
Plaos. 

In  1890  Col.  Poe  did  not  consider  the  river  worthy  of  improvement,  '91,  2805. 
Surveys. 
Examination  ordered  by  act  of  September  19, 1890.    Made,  1890,  under  direction  of 
Col.  Poe,  '91,  2804. 


SHAIiLOTTE  RIFER,  IV.  €«--Suryet  ov. 

Esffineers. 

Chief  of  Enginebes. 

Reports,  '89, 149;  '90, 183. 
Engineer  in  Charge. 

Capt.  W.  H.  Bixby,  1888.    Report,  '90, 1184, 1186. 
Assistant. 
H.  G.  Myrover.    Report,  '90, 1187. 
Physicnl  Characteristics. 

Description  of  the  locality,  '90,  1186. 
Plans. 
By  Capt.  Bixhy,  1889,  for  improvement  of  the  riv^r  by  straightening  the  channel 
and  remo>'ing  oyster-rook  shoals  for  a  distance  of  9,000  feet ;  also  the  removal 
of  5  oyster-rock  shonls  in  the  upper  portion  of  the  river,  so  as  to  give  a  clear 
channel  of  60  feet  width  and  4  feet  depth  at  low  water;  estimated  cost,  $30,000, 
•90,  1187. 
Surveys. 
Ordered  by  act  of  August  11, 1888.    Made,  1889,  under  direction  of  Capt.  Bixby. 
'90, 1186. 


SHARK  BITEB,  N.  J.— Examination  of. 
(Continued  from  Vol.  11^  p.  491.) 


Engineers. 

Chief  of  Enoinsers. 

Report,  '91, 118. 
Engineer  in  Charge. 

Mai.  C.  W.  Raymond,  1890.    Report;  '91, 1092. 
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SHARK  RIVJBR,  IV.  J.-Continaed. 

Physical  Cliaracterisfics* 

Description  of  the  locality,  '91,  1092. 

Plans. 

In  1890  Maj.  Raymond  did  not  consider  the  river  worthy  of  improvement,  '93.. 

1092. 
Snrveirs* 
Examination  ordered  by  act  of  September  19, 1890.    Made,  1890,  under  direction 

of  M%j.  Raymond,  '91,  1092. 


SHAFTS  COYJB,  New  I.ondon  Harbor,  Conn.— Exabokation  ov. 

Knipineers* 

Chief  of  Engineebs. 

Report,  '91,  79. 
Engineer  in  Charge. 
Col.  D.  C.  Honston,  1890.    Report,  '91,  833. 
Physical  Characteristics. 

Description  of  the  locality,  '91,  833. 
Plans. 
By  Col.  Houston,  1890,  for  excavation  of  a  channel  100  feet  wide  and  12  feet  dee|^ 
at  mean  low  water,  extending  from  the  drawbridge  along  the  north  and  ^west 
sides  of  the  cove  a  distance  of  2,000  feet ;  also  an  anchorage  basin  in  the  bend 
of  the  channel  400  feet  by  800  feet;  estimated  cost,  $48,000,  '91,  834. 

Surveys. 

Examination  ordered  by  act  of  September  19, 1890.    Made,  1890,  under  direction 
of  Col.  Houston,  '91,  833, 


SHEBOTOAN  HARBOR,  DOS.— Improvement  or. 

(Continued  from  Vol.  II,  p.  491.) 

Appropriations. 

1852-'87 $288,448.91 

1888 15, 000. 00, '88,  1855. 

1890 15, 000. 00, '90,  2347. 

1892. -< 25, 000. 00, '92,  2195. 

Total 343,448.91 

List  of  appropriations,  '92,  2195. 
Commerce. 

Commercial  importance  of  the  harbor,  '90,  2347. 
Contracts. 

1888.  Truman  &,  Cooper,  for  200  linear  feet  pier  extension,  at  a  total  of  $10,656.00. 

•89, 2064. 
1890.  Tniman  &,  Cooper,  for  150  linear  feet  of  pier  extension,  at  $9,893,  '91,  2550. 
Eng'ineers. 
Chief  op  Engineers. 

Reports,  '88,  241;  '89,  280,309;  '90,  263;  '91,  323;  '92,  309. 
Engineers  in  Charge. 
Maj.  C.  E.  L.  B.  Davis,  1886-'—.    Reports,  '88,  1858;   '89,  2063;  '90,  2346;   '91, 

2549. 
Col.  O.  M.  Poe,  1889.    Report,  '89,  2243. 
Maj.  J.  F.  Gregory,  1892.    Report,  '92,  2194. 
Operations. 
1887-'88.  North  pier  extended  200  feet;  14,485  cubic  yards  material  dredged,  '88, 

1854. 
1888-'89.  South  pier  extension  begun  under  contract;  20,150  cubic  yards  of  mate- 
rial dredged  by  hired  labor,  '89,  2063. 
1889-'90.  200  linear  feet  south  pier  extension  completed  under  contract;  150  linear 
feet  of  shore  end  of  south  pier  rebuilt  above  the  water  line  by  hired  labor, 
and  minor  repairs  made  to  north  and  south  piers,  '90,  2347. 
1890-^91.  25,325  cubic  yards  of  material  dredged;  62  cords  of  stone  used  in  refilling 

south  pier,  '91,  2549. 
1891-92.  North  pier  extended  150  feet;  17,030  cubic  yards  of  material  dredged  by 
hired  labor,  '92,  2194. 
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I^HEBOTOAIV  HABBOR,  ¥riS.~ContinQed. 

Projects. 

In  1S52  and  1864  $20,000  wM  appropriated,  which  was  applied  in  extension  of  work 

undertaken  by  city  of  Sheboygan,  '76,  ii,374;  '81,  2105. 
The  project  of  1866  proposed  the  extension  of  piers  from  the  river's  month  to  the 

12-foot  onrve  in  the  lake,  with  dredging  to  a  depth  of  12  feet  in  the  channel 

between  the  piers,  '66,  i,  19, 24 ;  iii,  12, 67, 76. 
In  1873  the  project  was  modified  by  additional  pier  extensions  and  dredging  so  as 

to  obtain  a  channel  16  feet  deep, '73,  513;  '81,  2105.    Total  amount  appro- 

^riated  from  1852  to  1880,  inclusive,  $190,448.91. 
ieut.  Col.  Robert,  1881,  for  extension  of  })iers  to  20-foot  curve  in  Lake  Mich- 
igan, by  construction  of  1,085  linear  feet  of  pile  pier  and  900  linear  feet 
of  crib  pier;  also  for  excavation  of  a  channel  200  feet  wide  and  18  feet  deep 
at  the  outer  end,  decreasing  to  14  feet  at  the  shore  line;  estimated  cost, 
$160,000,  '81,  2104,2108.    Increased  in  1884  to  $195,000,  '84,1856;  '87,  2047; 
'91,  2549. 
Surveys. 
Survey  made,  1890,  under  direction  of  Mi^.  Davis,  '90,  2347. 
Maps. 
'88,1864. 


Tm- 


SHEEPSHEAD  BAT,  W.  T.— Improyxmei^t  or. 
(Continued  from  Vol.  II,  p.  492.) 

ropriatlons* 


-'87 $21,000 

1888 5, 000, '88,  626. 

Total 26,000 

List  of  appropriations,  '88,  626;  '90,  839. 
Contracts. 

1889.  M.  H.  Flannery,  for  dredging,  at  25  cents  per  onbic  yard,  '89,  814. 
Engineers. 
Chief  of  Engineers. 

Reports, '88,  64;  '89,  83;  '90,  74;  '91,  96;  *92,  99. 
Engineers  in  Charge. 
Lieut.  Col.  W.  McFarland,  1886-'89.    Report,  '88,  624. 
Capt.  T.  L.  Casey,  1889-'—.    Reports,  '89,  814;  '90,  837;  '91,  982;  '92,  868. 
Operations. 
1887-'89.  No  operations;  expenditure  of  appropriation  (1888)  deferred,  '88,  626; 

1889-m  27,025  cubic  yards  material  dredged,  '90,  838. 
1890-^'92.  No  operations,  '91,  982;  '92,  868. 
Physical  Characteristics. 

Description  of  the  bay,  '88,  624. 
Plans. 

In  1888,  in  view  of  the  small  commercial  need  for  improTcment,  Lieut.  Col.  McFar- 
land did  not  consider  further  appropriations  necessary,  '88,  ^26. 
Projects. 

By  Lieut.  Col.  Newton,  1879,  for  improvement  of  Sheepshead  Bay  by  diking  and 
dredging;  estimated  cost,  $100,000, '79,  400;  '86,  743,745. 

In  1882  the  project  was  changed  to  one  for  the  excavation  of  a  crib  100  feet  wide 
and  6  feet  deep  at  mean  low  water,  to  connect  Sheepshead  Bay  with  Dead 
Horse  Inlet:  also  for  dredging  within  channel;  estimated  cost,  $34,200, '82, 
671;  '86,  744;  '87,  735;  '92,  868. 


SHENANDOAH  BITER,  TA.  AND  TT.  YA.SjmvMT  of. 

(Continued  from  YoL  II,  p.  493.) 

Appropriations. 

1880-^87 $17,600 

Enirineers. 

Chief  of  Engineers. 

Report,  '90,  111. 
Engineer  in  Charge. 

Lieut.  Col.  P.  C.  Hains,  1886-'90.    Report8,'88,  804;  '90^  lOSa 
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SHENANDOAH  RITER,  TA.  AND  W.  TA.— Contiaaed. 

Operntions* 

1887-90.  Operations  saspended  pending  transfer  to  the  Gk>yemment  of  the  necea- 
saiy  land,  '88,  804;  '90,  1055. 
Physical  Characteristics. 

Desoription  of  the  river,  '90, 105x. 
Plans. 

In  1890  Lieut.  Col.  Hains  considered  that  the  cost  of  improyement  from  the  Jeffer- 
son Coonty  line  to  Bull  Falls,  $49,802,  was  not  warranted  by  existing  commer- 
cial necessities,  '90,  1055. 
Projects. 

By  Lieut.  Col.  Crai^bill,  1880,  for  improvement  of  the  Shenandoah  River  by  slack- 
water  navigation,  securing  a  20-foot  width  and  l^-foot  depth  at  low  water 
from  Port  Republic  to  Harpers  Ferry,  by  rebuilding  the  locks,  dams,  and  chutes 
of  the  navigation  company :  estimated  cost,  $72,260,  '80, 666, 667.  (See  Proviso 
of  acts  of  188a-'81,  '85,  957.) 


SHIP  CANAl^     to    connect   laiiLes    UnioBf    Washlnirton,    umA 
Sainamish  with  Pnipet  Soundt  ¥Fash«— Subvey  for. 

Appropriations. 

1890 $10,000 

Commerce* 

Shipping  of  Pnget  Sound,  '92,  2767.    Commercial  interests  of  Seattle,  Wash.,  '92, 
2786. 
EniPineers. 

Chief  of  Engineers. 

Reports,  '91,  412;  '92,  386. 
Board  of  Engineers. 
Convened  at  Portland,  Oreg.,  December  15, 1891,  by  act  of  September  19, 1890, 
to  select  and  survey  the  most  feasible  location,  and  to  estimate  the  cost  of 
construction  of  a  ship  canal  to  connect  lakes  Union,  Washington,  and  Sama- 
mJBh  with  Puget  Sound.  Report,  '92,  2762.  (CoL  Mendell,  M^).  HAndbnry, 
and  Capt.  Symons.) 

p.  G.  Eastwick.    Report,  '92,  2772. 
Physical  Characteristics. 

Description  of  the  lakes  and  of  possible  routes,  '92,  2764,  2765. 

Physical  data,  '92,  2772,  2773. 

Rainfall,  1878  to  1890,  '92, 2778. 
Plans. 

By  Board  of  Engineers,  1891,  for  a  canal  2,600  feet  long,  80  feet  wide  at  bottom 
and  158  feet  wide  at  the  water  line,  and  26  feet  deep  through  the  portage 
between  Union  Bay  in  Lake  Washington  and  Lake  Union,  with  a  masonry- 
lock  400  feet  long,  50  feet  wide,  26  feet  deep  over  sill,  and  with  a  lift  of  aboat 
7i  feet;  dredging  channels  to  connect  this  canal  with  deep  water  in  Lake 
Washington  and  across  Lake  Union,  and  constrncting  a  canal  6,700  feet  lon^, 
80  feet  wide  at  bottom  and  158  feet  wide  at  the  water  line,  and  26  feet  deep, 
connecting  Lake  Union  along  its  outlet  with  the  head  of  Salmon  Bay.  l>om 
the  head  of  Salmon  Bay  to  Pn^et  Sound  two  routes  were  considered  by  the 
Board;  one  by  way  of  Salmon  Bay  and  Shilshole  Bay,  with  a  lock  near  the 
sound  400  feet  long,  50  feet  wide,  and  16  feet  deep  over  the  sill  at  low  tide; 
the  other  by  way  of  Smiths  Cove,  and  a  canal  180  feet  wide  at  bottom,  158  feet 
wide  at  the  water  line,  and  26  feet  deep,  to  be  constructed  across  the  neck  of 
land  between  the  head  of  Salmon  Bay  and  Smiths  Cqve,  with  a  lock  near  the 
sound  similar  to  that  projected  for  Shilshole  Bay.  The  construction  of  a  basin 
and  the  formation  of  a  channel  through  the  shoals  were  contemplated.  Hie 
estimated  cost  of  the  proposed  canal,  between  Lake  Washington  and  Pn^t 
Sound  by  the  two  routes,  not  including  damages  for  lands  submerged,  la  aa 
follows:  Smiths  Cove  route,  $3,500,000;  Shilshole  Bay  route,  $2,900,000.  The 
Board  reported  in  favor  of  the  Smiths  Cove  route  on  the  jrrounds  that  the 
entrance  to  this  route  would  be  in  the  harbor  of  Seattle,  and  less  exposed  to 
bombardment  in  time  of  war,  '92,  2770, 2771. 
Surveys* 

Survey  ordered  by  act  of  September  19, 1890.    Made,  1891,  under  direction  of  Capt. 
Symona,  '92,  2773. 
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SHIP    CHANBIEI^    between   Glitcaffo,   Dulntli,   and  Bairalo«— 

Improvbment  of. 

Appropriations* 

1892 $375,000 

Engineers. 

Chikf  of  Engineers. 

Report,  '91,  362. 
Engineer  in  Charge. 
Col.  O.  M.  Poe,  1891.    Report,  '91.  2811. 
Commerce. 

Freij^ht  traffic  involved,  '91,  2811,  2817. 
Physical  Characteristics. 

Description  of  the  locality,  '91,  2817. 
Plans* 
By  Col.  Poe,  1891,  for  excavation  of  a  ship  channel  20  to  21  feet  deepandof  snitable 
width  through  the  shallows  of  the  connecting  waters  of  the  lakes  between 
Chicago,  Dahith,  and  Buffalo,  at  an  estimated  cost  of  $3,339,567,  '91,  2819. 
Snrveys* 
Examination  ordered  by  act  of  September  19,  1890.    Made,  1891,  under  direction 
of  Col.  Poe,  '91.  2811. 


SHIP  CHAIVNEL.  between  Pori  Townsend  Bay,  Pnn^et  Sound, 

and  Oak  Bay,  Wash*— Examination  fob. 

Appropriations* 

1892 $15,000 

Engineers* 

Chief  of  Engineers. 
Report,  '91,  409, 3260. 
Engineer  in  Charge. 

Capt.  T.  W.  Symons,  1890.    Report,  '91,  3260. 
Assistant. 
A.  J.  McMillan.    Report,  '91,  3262. 
Pliysical  Characteristics* 

Description  of  the  locality,  '91,  3260. 
Plans. 
In  1890  Capt.  Symons  did  not  consider  the  proposed  improvement  desirable,  '91, 
3260. 
Snrvejrs* 
Examination  ordered  bv  act  of  September  19,  1890.     Made,  1890,  under  direction 
of  Capt.  Symons,  '91,  3260. 


SHIP  CHANNEIi  between  Jersey  City  and  Ellis  Island,  H*  T*— 

Survey  of. 

Commerce. 

Amount  of  commerce  to  be  benefited  by  improvement,  '89,  804. 
Engineers. 

Chief  of  Engineers. 

Report,  '89,  83. 
Engineer  in  Charge. 
Lieut.  Col.  G.  L.  Gillespie,  1888.    Report,  '89, 801. 
Plans* 
By  Lieut.  Col.  Gillespie,  1889,  for  excavation  of  a  ship  channel  2,375  feet  long 
between  Jersey  City  and  Ellis  Island,  with  a  depth  of  26  feet  at  mean  low 
water  and  a  width  of  300  feet;  estimated  cost,  $108,462:  also  for  a  basin  with 
a  depth  of  26  feet  and  an  area  of  about  70  acres  for  ancnorage  purposes ;  esti- 
mated cost,  $442,340,  '89.  803. 
Surveys* 
Ordered  by  Jict  of  August  11,  1888.    Made,  1889,  under  direction  of  Lieut.  Col. 

Gillespie,  '89,  801. 
Maps. 
'89.  802. 
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SnOAIi   HARBOR    AWO   G0MPT01V8  CREKK,  N.  ^•— Impbotk- 

BUENT  OF. 

Appropriations. 

1^.... $5,000/91,1006. 

1892 3, 000, '92,  893. 

Total 8,000 

Contracts. 

1891.  £.  Bralnard,  for  dredging,  at  24|  cents  per  oubio  ysrd,  '91, 1006. 

Envineers. 

Chief  of  Engineers. 

Reports, '91,  106;  '92, 108. 
Enginebb  in  Chakge. 

Capt.  T.  L.  Casey,  1890.    Reports,  '91,  1004;  '92,  892. 

Operations* 

1890-'91.  10,808  cubic  yards  material  dredged,  '91, 1005. 
1891-^92.  4,921  cubic  yards  material  dredged,  '92,  893. 

Projects. 

By  Miu.  Gillespie,  1884,  for  the  formation  of  a  channel  in  the  creek,  by  diedging^, 
150  feet  wide  and  5  feet  deep  at  low  water  between  the  harbor  and  the  D»y ; 
estimated  cost,  $64, 140,  '84,  771, 773 ;  '91, 1005.  ' 


SHOAIiWATEB    BAT    ANJD    ¥riL.L.OPAH    BITBB,    ITASB.— 

Examination  of. 

Engineers. 

Chief  of  Engineers. 

Report,  '91,  409. 
Engineer  in  Charge f 

Capt.  T.  W.  Symons,  1890.    Report,  '91,  3266, 8268. 
Assistants. 

R.  A.  Habersham.    Report,  '91,  3267. 

A.  J.  McMillan.    Report,  '91,  3271. 

Physical  Ciiaracteristics. 

Description  of  the  bay  and  river,  '91,  3267, 3270. 

Plans* 

After  examination  of  Shoalwater  Bay  and  survey  of  Willopah  River  in  1890,  Capl 
SymouB  reported  the  former  locality  as  unworthy  of  improvement,  and  pro- 
posed the  improvement  of  Willopah  River  by  deepening  the  shcM^ls  so  as  to 
secure  a  minimum  depth  of  8  feet  at  mean  low  water  up  to  Willopah  City,  at 
an  estimated  cost  of  $31,350,  '91,  3267, 3269. 

Snrvejrs. 

Examination  of  Shoalwater  Bay  made,  1890,  under  direction  of  Capt.  Symons,  '91, 
3267.  Survey  of  Willopah  River  ordered  by  act  of  September  19, 1^0.  Made 
1891,  under  direction  of  Capt.  Symons,  '91,  3268.  * 

Maps. 
'91,  3268. 


SHBEirSBURT  BITEB,  W.  J.— Improyemxnt  of. 

(Continued  from  Vol.  II,  p.  494.) 
Appropriations* 

185^'87 $204,500 

1888 10, 000, '88,  667. 

1890 10, 000, '90,  862. 

1892 10, 000, '92,  896. 

Total 234,500 

List  of  appropriations,  '92,  896. 

Commerce* 

Importance  of  the  river's  commerce,  '88,  666. 
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SHREWSBURY  RIFER,  N.  J.-Continued. 

Contracts. 

1888.  A.  J.  Howell,  for  stone  delivered  in  place,  at  $1.45  per  cubic  yard,  *88,  667. 
1891.  P.  S.  Ross,  for  dredging,  at  S5  cents  per  cubic  ^ard ;  G.  Humphreys,  for  tim- 
ber dike  construction,  at  $7.75  per  linear  foot,  '91*  1009. 
Engineers. 
Chibp  of  Engineers. 

Reports, '88,  74;  '89,  92;  '90,  83;'  '91, 106;  '92, 108. 
Enoinerrs  in  Charge. 
Capt.  G.  McC.  Derby,  1887-'89.    Report,  '88,  665. 

Capt.  T.  L.  Casey,  1889-'—.    Reports,  '89,  836;  '90,  880;  '91,  1007;  '92,  894. 
Operations. 
1887-'88.  1,000  linear  feet  of  stone  dike  built:  guide  piles  driyen,  '88,  666. 
1888-'89.  11,945  cubic  yards  material  dred^^ed,  '89,  837. 
1889-'90.  12,215  cubic  yards  material  dredged,  '90,  862. 
1890-'91.  11,045  cubic  yards  material  dredged,  '91,  1008. 

1891-92.  Repairs  to  dike  at  mouth  of  the  river;  1,956  cubic  yards  of  material 
dredged,  '92,  895. 
Physical  Characteristics. 
Tidal  observations,  '86,  666. 
Description  of  the  locality,  '90,  861. 
Projects. 
The  projects  of  1870  proposed  dredging  channels  through  the  shoals  in  both 
branches  of  the  river,  at  an  estimated  cost  of  $14,000,  '71,  703.    This  amount 
was  appropriated  in  1871,  with  an  additional  $5,000  in  1873,  but  the  improve- 
ment was  not  permanent, '86,  104. 
Th«  existing  project,  adopted  in  1879,  was  for  securing,  by  dredging  and  by  con- 
tracting the  wider  portions  of  the  river  by  the  use  of  dikes,  channels  6  feet 
deep  at  mean  low  water  and  from  200  to  300  feet  wide,  and  extending  from 
the  6-foot  curve  at  the  mouth  in  Sandy  Hook  Bay  up  to  the  6-foot  curves  on 
both  branches  of  the  river  in  tbe  bays  above;  estimated  cost,  as  modified  by 
the  Board  of  Engineers,  $142,086,  '79,  408, 411;  '86,  757. 
In  1880  Col.  Michler  proposed  the  change  of  the  proposed  channel  from  the  west 
to  the  east  side  of  the  Island  A  in  the  South  Branch,  '81,  701.    Concurred  in 
by  Board  of  Engineers,  1880,  '81,  704. 
The  amount  appropriated  from  1852  to  1886,  Inclusive,  was  $204,000.    In  1887  the 
total  estimated  cost  was  revised  to  $254,562,  '87,  781. 
Snrreys. 
Maps. 
'90,  862;  '92,  Atlas,  7. 


SIOUX  CITT9  lOHTA.*— (See  Missouri  River  between  mouth  A2n>  Sioux 

City.) 


SIPSEF  BITER,  AliA.— Survey  ov. 

(Continued  from  Vol.  II,  p.  495.) 

Cnfirtneers. 

Chief  of  Engineers. 

Reports,  '89,  193;  '90, 175. 
Engineer  in  Charge. 
MaJ.  A.  N.  Damrell,  1888.    Report,  '90, 1722. 
Physical  Characteristics. 

Description  of  the  locality,  '90,  1723. 
Plans. 
By  Maj.  Damrell,  1890,  for  improvement  of  the  river  from  the  Tombigbee  River  at 
Vienna  to  Texas,  giving  a  four-months'  navigation  by  removal  of  snags,  logs, 
and  similar  obstructions,  and  construction  of  contraction  works;  estima&d 
cost,  $100,000,  '90,  1724. 
Snrreys. 
Survey  from  the  Tombigbee  River  at  Vienna  to  Texas  ordered  by  act  of  Angoflt 
11, 1888.    Made,  1890,  under  direction  of  Maj.  Damrell,  '90,  1722. 
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SIVSI^AW  RIVER  AND  BAR,  OREG.— Improvbiobnt  or. 

Appropriations* 

im $50, 000, '91,  3175. 

1892 20,000,  '92,2687, 

Total 70,000 

£B|irii>««i*s« 

Chief  of  Enginrers. 

Reports,  '89,  358;  '90,  324;  '91.  402;  '92,  378. 
Board  of  Knginkeus. 
Convened  at  Portland,  Ores.,  June  11, 1891,  by  S.  O.  No.  23,  to  report  npon  project 
for  improving  the  mouth  of  Siuslaw  River.    Report,  '91,  3175.     (M^j.  Hand- 
bury,  Capt.  Symous,  and  Lieut.  Burr.) 
Engineers  in  Charge. 
Capt.  W.  Young,  1888-'91.    Report,  '90,  2999, 3002. 
Capt.  T.  W.  Symous,  1891-'—.    Reports,  '91,  3173 ;  '92,  2681. 

AflfilSTANT 

G.  A.  Lyell.    Reports,  '90,  3004 ;  *92,  2687. 
Operations* 

1891-'92.  Construction  and  preparation  of  plant,  '92, 2687;  2691. 
Physical  Characteristics. 

Description  of  the  locality,  '90,  3002;  '91, 3177. 
Plans. 

By  Capt.  Young,  1889,  for  construction  of  two  high-tide  stone  jetties  oonyergfnir 
until  the  width  between  them  is  about  500  feet  and  then  running  out  to  wsft 
parallel  to  each  other  for  a  snflirient  distance  to  open  and  maintain  a  channel 
over  the  bar  with  a  low- water  depth  of  10  feet ;  estimated  cost.  $280,190,  '90, 
3003. 
Projects. 
By  Board  of  Engineers,  1891,  for  improvement  of  Siuslaw  River  at  its  month  by  the 
construction  of  two  converging  jetties  extending  from  the  river's  mouth  out 
across  the  ocean  bar;  the  jetties  to  be  of  rubble  stone  raised  to  full  high 
tide  with  brush  mattress  foundation;  the  north  jetty  to  be  7,500  feet  in 
length,  and  the  south  jetty  5,700  feet  in  length;  estimated  cost,  including  the 
construction  of  plant  for  building  the  north  jetty,  $751,850,  '91,  3180. 
Surveys. 
Ordered  by  act  of  August  11, 1888.    Made,  1889,  under  direction  of  Capt.  Young, 

'90,  3002. 
Maps. 
'91,  3175, 3178. 


SKAGIT,  STEILACIlTAlfrTSH,  NOOTSACK,  SNOHOMISH,  AND 
SNOCllJALlllIE  KIVERS,  1¥ASH.— Impbovemsnt  or. 

(Continued  from  Vol.  II,  p.  496.) 

Appropriations. 

1880-^87 $42,500 

1888 15.000, '88,  2176. 

1890 12;  000, '90,  2987. 

1892 15, 000, '92.  2730. 

Total 84,500 

List  cf  appropriations,  '91,  3239. 
Engineers. 

'    Chief  of  Engineers. 

Reports,  '88.  303;  '89,  361;  '90,  323;  '91,  408,410;  '92,  383. 
Engineers  in  Charge. 
Maj.  T.  H.  Handbury,  lV88-'90.     Reports,  '88,  2176;  '89,  2561, 2564. 
Capt.  T.  W.  Symons,  1890-'—.    Reports,  '90,  2986;  '91,  3238, 3271;  '92,  2729. 
Assistant, 
£.  H.  Jefferson.    Reports,  '89,  2562;  '90,  2988;  '91,  3243, 3273;  '92,  2731. 
Operations. 
1887-'88.  708  snags  cleared  from  the  Snohomish  and  Suoqnalmie  rivers  '88»  2176. 
1888-'89.  1,527  snngs  and  449  trees  removed  from  the  Skagit,  Nootsack,  and  Snoho- 
mish rivers,  '89,  2561. 
1889-'90.  No  operations,  '90,  2987. 

1890-'91.  769  sna^B  and  44  leaning  trees  cleared  from  the  Snohomish,  Steilaqnamish, 
and  Skagit  nvers,  '91,  3244. 
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SKAGIT,  STEILiAqiTAiniSIT,  NOOT9A€ft,  SNOMOiaiSH,  AND 
SIirOClUAIiMIE  RIVEKS,  1¥ASH.— Continued. 

O  perattons — Oontinned. 

1891-'92.  1,175  snagB  and  144  leaning  trees  cleared  from  the  Snohomish,  Steilaqua- 
mish,  Skagit,  and  Nootsack  rirers,  '92,  2731. 
Physical  Characteristics* 

Description  of  the  locality,  '90,  2988;  '91,  3273.  * 

Plans. 

After  examination  of  the  Nootsack,  Skagit,  and  Snohomish  rivers  in  1890  Capt. 
Symons  reported  that  the  present  or  prospective  demands  of  commerce  did  not 
justify  a  further  expenditure  for  improvement,  '91,  3272. 
Projects* 
By  Mig.  Gillespie,  1881,  for  construction  of  snag  boat  and  maintenance  of  same  for 
one  year ;  estimated  cost,  $25,000,  '81, 2682.    Increased  $5,000  in  1882,  '82, 2686, 
and  $10,000  in  1884,  '84,  2275.    Estimate  for  completion,  1886,  $29,000,  '86,  2008 ; 
'92,  2729. 
Snrveys* 
Examination  of  the  Nootsaok,  Skagit,  and  Snohomish  rivers  made  1890,  under 
direction  of  Capt.  Symons,  '91,  3271. 


SMITHLANJD  HABBOB,  KT.— ExAMiNATioif  or. 

Engineers. 

Chief  of  Engineers. 
Keport,  '91,  285, 2289. 
Engineer  in  Charge. 
Lieut.  Col.  J.  W.  Barlow,  1890.    Report,  '91, 2289. 
Physical  Characteristics* 

Description  of  the  locality,  '91,  2289. 
Plans* 
In  1890  Lieut.  Col.  Barlow  did  not  consider  the  locality  worthy  of  improvement, 
•91,  2289. 
Surveys* 
Examination  ordered  hy  act  of  September  19, 1890.    Made,  1890,  under  direction  of 
Lieut.  Col.  Barlow,  '91,  2289. 


SmiTHS  CBEfiK,  MD*— Examination  or. 

Engrineers* 

Chief  of  Engineers. 

Report,  '91,  146. 
Engineer  in  Charge. 
Lieut.  Col.  P.  C.  Hains,  1890.    Report,  '91. 1282. 
Physical  Characteristics* 

Description  of  the  locality,  '91,  1282. 
Plans. 
In  1891  Lieut.  Col.  Hains  considered  the  existing  channel  facilities  sufficient  for 
the  requirements  of  commerce,  '91,  1283. 

Surveys* 

Examination  made,  1891,  under  direction  of  Lieut.  Col.  Hains,  '91,  1283. 


SHIVBNA  BIVEB  (Dr€K  CBEEK^,  DEI/*— Improvemxnt  of. 

(Continued  from  Vol.  II,  p.  182.) 

Appropriations* 

1880-^82 $10,000 

1888 10, 000, '88,  742. 

1890 5,  000, '90,  924. 

1892 3, 000, '92,  953. 

Total 28,000 

List  of  appropriations,  '89,  886. 


428  INDBX   OF 

81IITR1VA  BITER  (DUCK  CREEK),  BEIi.— CenimMd. 

Contracts. 

1889.  F.  C.  Somers,  for  dredging,  at  19  cents  per  onbio  yard,  '89,  885. 

1891.  National  Dredging  Company,  for  dredging,  at  17  oents  per  cubic  yard,*91, 1164. 

Ennrineers* 

Chikf  of  Engineers. 

KeportB/88,  88;  '89,  104;  '90,  94;  '91,  121;  '92. 121. 
Engineer  in  Charge. 

W.  F.  Smith,  U.  S.  agent,  1885-'—.    Seports,  '88»  741 ;  '89, 885 ;  '90, 923  :  '90,  llfi2: 
•92.  951. 

Operations* 

1887-'88.  No  operations  for  lack  of  fdnds,  '88.  741. 
1888-'89.  45,151  cubic  yards  material  dredged,  '89,  885. 
1889-'90.  No  operation's.  '90,  923. 

1890-'91.  13,139  cubic  yards  of  material  dredged,  '91.  1163. 
1891-'92.  12,000  cubic  yards  of  material  dredged,  '92,  951. 

Projects. 

By  Col.  Macomb,  1879,  for  widening  old  ^^cxilroif"  and  removing shoalB  by  dredirinf ; 

estimated  cost,  $12,000,  '79.  471.  -r,    ^i 

Bevlsed,  1881,  by  Col.  Macomb,  for  excavation  of  an  8-foot  channel  throiig^h  the  bar 

not  less  than  100  feet  wide ;  also  for  removal  of  shoals  in  the  creek,  makinf^  the 

entire  cost  of  the  project  $24,000,  '81,  128, 788. 
By  W.  F.  Smith,  1886,  for  a  7- foot  low-water  navigation  to  the  town  of  Smyrna, 

Del.,  the  head  of  navigation ;  the  channel  at  the  entrance  to  be  100  feet  wide 

and  inside  the  creek  60  feet  wide ;  the  channel  to  be  protected  at  the  entrance 

by  the  construction  of  a  stone  jetty;  estimated  cost^ $90,698.40,  '88^  742;  '92, 

952. 


SNAKE  BITER  (UPPER),  IDAHO.—Sustxt  of. 

Appropriations. 

1892 $20,000 

Enirineers. 

Chief  of  Engineers. 

Report,  '91,  411. 
Engineer  in  Charge. 

Capt.  T.  W.  Symons,  1891.    Report,  '91,  3385, 3288. 
Assistants. 

A.  J.  McMillan.    Report,  '91,  3286. 

Wm.  Cuthbert.    Report,  '91,  3289. 

Piiysical  CiiHracteristics. 

Description  of  the  locality,  '91,  3286. 

Plans. 

By  Capt.  Symons,  1891.  for  improvement  of  the  river  between  the  Huntingdon 
Bridge  and  Seven  Devils  mining  district,  giving  a  channel  for  steamboat  navi- 
gation of  150  feet  width  by  rock  removal,  at  an  estimated  cost  of  $80,000,  '91. 
3288. 

Surreys. 

Survey  ordered  by  act  of  September  19, 1890.    Made,  1891,  nnder  direetion  of  Capt 

Symons,  '91,  3288. 
Maps. 
'91,3291.    '92,  Atlas,  121, 122, 123. 


§IfOHO]n[ISH  RITE  R.'-(See  Skagit  Riybr,  Wash.) 


§IfOa;UALiMIE  RIVER.— (See  Skagit  Rivbb,  Wash.) 
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fiMICA8TEfi  CRfifiK,  8*  €•— Examjuiatioit  o». 

Xiiiirlneers* 

Chief  of  Enginbebs. 

Report,  '89, 158. 
Engineer  in  Charge. 
Capt.  F.  y.  Abbot,  1888.    Report,  '89, 1214. 
Physical  Characteristics. 

Description  of  the  locality,  '89,  12U. 
Plans. 

By  Capt.  Abbot,  1889,  for  improvemeDt  of  the  oreek  by  exoavation  of  a  ont  40 
feet  wide  and  4  feet  deep  at  low  water  through  the  Cypress  Swamp  from  the 
.bridge  at  Socostoe,  for  about  three-fourths  of  a  mile ;  also  clearing  out  obstruc- 
tions and  widening  and  deepening  places  below  proposed  cnt;  estimated  cost, 
$10,000,  '89, 1215. 
Surreys. 
Examination  ordered  by  act  of  August  11,  1888.  Made,  1889,  under  direction  of 
Capt.  Abbot,  '89, 1214. 


SODUS   HABBOB  (OBEAT),  N.  T.— Impboyement  of. 

(Continued  firom  Vol.  II,  p.  499.) 

Appropriations. 

18S9-'87 $403,646.80 

1888 24, 000. 00, '88,  2078. 

1890 10, 000. 00, '90,  2857. 

1892 15, 000. 00, '92,  2571. 

Total 452,646.80 

Enifineers. 

Chief  of  Engineers. 

Reports,  '88,  282;  '89,  334;  '90,  308;  '91,  380;  '92,  358. 
Engineers  in  Charge. 
Capt.  C.  F.  PalfVey,  1887-'90.    Reports,  '88,  2075, 2078;  '89,  241L 
Mi^.  M.  Bi Adams,  1890-'91.    Report,  '90,  2855. 
Capt.  D.  C.  Kingman,  1891>'— .    Reports,  '91,  2906;  '92,  2564. 
Operations. 
1887-'88.  Dredging  by  centrifugal  pump ;  reconstruction  of  east  pier  snperstmo- 

ture  begun  by  hired  labor,^88,  2076. 
1888-'89.  East  breakwater  deck  completed;  repairs  to  scow,  and  to  east  and  west 

piers,  '89,  2412. 
1889-^90.  Renewal  of  west  pier  superstructure  completed;   23,386  onbio  yards 

material  dredged,  '90, 2856. 
1890-'91.  500  linear  feet  of  superstructure  renewed  on  east  pier;  repairs  to  outer 

end  of  west  pier;  minor  repairs  to  existing  works,  '91,  2907. 
1891~'92.  640  linear  feet  of  east  breakwater  superstructure  renewed ;  repairs  to 
light-house  crib  on  west  jetty ;  11,219  cubie  yards  of  material  dredged,  '92, 2570. 
Projects. 
After  an  aggregate  of  appropriations  amounting  to  $351,771.80  Mai.  McFarland 
proposed,  in  1881,  the  extension  of  the  east  and  west  piers  to  15-ioot  curve  and 
deepening  the  channel  to  15  feet  by  dredging;  estimated  cost,  $100,000, '81, 
2442;    '87,  2376. 
In  1889  Capt.  Palfrey  estimated  that  for  maintenance  of  existing  works,  dredging 
the  entire  space  between  the  piers  to  hard  bottom,  giving  a  channel  200  feel 
wide  and  15  feet  deep  at  extreme  low  water,  would  require,  over  and  above 
prior  appropriations,  $54,000,  '89,  2413, 2414. 
In  1891  Capt.  Kingman  estimated  $58,000  as  required  for  completion  of  the  project, 
•91,2908. 


SODUS  HARBOR  (lilTTJLE),  If.  T.— Iupboyement  of. 

(Continued  from  Vol.  II,  p.  499.) 

Appropriations. 

1852-'87 $281,941.77 

1888 16, 000. 00, '88,  2088. 

1890 13, 000. 00, '90,  2861. 

1892 6, 000. 00, '92,  2579. 

Total,. 316,941.77 
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SODUS  HAilBOR  (lilTTIiE),  ]»•  T.— Continiied. 

Chief  of  Engineers. 

Reports,  '88,  283;  '89,  335;  '90,  303;  '91,  380;  '92,  359. 
Engineers  in  Charge. 
Capt.  C.  F.  Palfrey,  1887-'90.    Reports,  '88,  2079;  '89,  2415. 
Mai.  M.  B.  Adams,  1890.    Report,  '90,  2858. 
Capt.  D.  C.  Kingman,  1891-^—.    Reports,  '91,  2909 ;  '92,  2572. 
Operations* 
1887-88.  200  linear  feet  of  stake  and  fasoine  shore  revetment  built ;  512  linear  feet 
of  east  pier  superstructure  rebuilt ;  outer  end  of  west  pier  repaired,  and  minor 
repairs  to  deck  of  east  breakwater,  '88,  2081. 
1888-'89.  3  pockets  in  west  pier  reballasted,  and  1,020  linear  feet  of  snperstrac- 
tnre  renewed;  980  linear  feet  of  east  breakwater  superstmctore  renewed,  '89, 
2416. 
1889-'90.  Repairs  to  east  and  west  piers,  '90,  2859. 
1890-'91.  No  operations,  '91,  2910. 

1891-'92.  800  linear  feet  of  east  breakwater  superstructure  built;  541  onbio  yards 
of  hardpan  and  7,257  cubic  yards  of  sand  dredged,  '92,  2579. 

Projects. 

The  earliest  plan  of  improvement  was  submitted  in  1829  by  Capt.  T.  W.  Maurice. 
The  first  appropriation  was  made  in  1852,  '74,  i,  256;  '76,  ii,  591.  The  present 
project,  adopted  in  1881,  was  an  expansion  of  the  earlier  projects,  and  proposed 
to  furnish  a  channel  of  entrance  not  less  than  15  feet  oeep  by  the  closure  of 
one  side  of  the  bay  by  a  lateral  pier  of  crib  work  filled  with  stone,  in  connec- 
tion with  two  parallel  piers  extending  out  into  the  lake,  '79,  1731;  '81,  2444; 
'87,  2379.  The  total  amount  appropriated  from  1852  to  1886,  inclusive,  was 
$281,941.77;  amount  estimated  to  complete  project,  $32,500,  '86,  344, 1892;  '87, 
2381. 

Increased  to  $46,600  in  1889,  '89,  2417,  and  to  $58,500  in  1891,  '91,  2911. 


SOUTH  EAST  RITER,  MB.— Examination  or. 

EDfflneers. 

Chief  of  Enoinssrs. 

Report,  '89, 112. 
Engineer  in  Chaboe. 

W.  F.  Smi^  U.  S.  agent,  1888.    Report,  '89,  911. 
Assistant. 
A.  Stierle.    Report,  '89,  912. 
Physical  Characteristics. 

Description  of  the  locality,  '89,  912. 
Plans. 
In  188H  CoL  Craighill  did  not  consider  the  locality  worthy  of  improyement,  '89, 
913. 
Survejrs. 
Examination  ordered  by  act  of  August  11, 1888.    Made,  1889,  under  direction  of 
W.  F.  Smith,  '89,  911. 


SOUTH  HATEUr  HARBOR,  HHCH.—Improvbment  of. 

(Continued  from  Vol.  II,  p.  501.} 

ropriations. 

i8^7-'87 $182,000 

1888 10,000, '88,  1917. 

1890 15, 000, '90,  2657. 

1892 10, 000, '92,  235e. 


App 

186' 


Total 217,000 

List  of  appropriations,  '92,  2355. 
Contracts. 

1889.  Weimar,  Rath  &  Gay  lord,  for  crib  construction  upon  pile  foundation,  at 
total  of  $5,837,  '89,  2193. 
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SOUTH  HATEN  HARBOR,  H I €H.— Continued. 

Contracts — Continued. 
1891.  F.  A.  Hag  en,  for  stone,  at  $2.24  per  cord;  Parkhurst  <&  Wilkinson,  for  tie 
rods,  bolts,  and  spikes,  at  2f  cents  per  pound;  Gay  lord  &  Wing,  for  white 
pine  timber  and  plank,  at  $18  and  $16  per  M  feet,  B.  M. j  J.  M.  AUmendinger, 
for  Norway  pine  piles,  at  12^  cents  per  linear  foot,  '91,  2701. 
fingrineers* 
Chief  of  Engineers. 

Reports,  '88,  257;  '89,  302;  '90,  272;  '»!,  342;  '92,  328. 
Engineers  in  Charge. 
MaJ.  S.  M.  Mansfield,  1888-'89.    Report,  '88,  1916. 

Maj.  W.  Ludlow,  188^'—.    Reports,  '89,  2191;  '90,  2666;  '91,  2700;  '92.  2353. 
Operations* 
1887-'8^.  South  pier  extended  50  feet  under  contract;  1,750  cubic  yards  material 

dredged,  '88,  1916. 
1888-'89.  6,000  cubic  yards  material  dredged,  '89,  2192. 

1889-'90.  24,960  cubic  yards  material  removed  by  Government  dredge;  4,390  cubic 
yards  material  dredged  by  citizens  of  South  Haven;  repairs  to  north  and 
south  piers,  '90.  2656. 
1890-'91.  Repairs  to  outer  circle  of  north  pier  in  progress,  '91,  2700. 
1891-92.  11,670  cubic  yards  of  material  dredged  from  the  channel ;  repairs  to  outer 
crib  of  north  pier  completed ;  double  sheet  piling*  driven  along  520  feet  of  rear 
wall  of  north  pile  revetineut;  460  linear  feet  of  north  plank  beam  changed  to 
sheet-pile  revetment;  192  linear  feet  of  sand  fence  built,  '92,  2354. 
Private  and  Corporate  l¥ori£« 

Dredging  done  by  citizens  of  South  Haven,  '90,  2656. 
Projects. 
The  original  project  of  1866  proposed  the  extension  of  two  parallel  piers  120  feet 
apart  from  the  month  of  tne  river  to  the  12  foot  curve  in  the  lake,  the  pro- 
tection of  the  river  banks  by  sheet-pile  revetment,  and  dredging  a  channel  12 
feet  deep  between  the  piers  aiui  across  the  outer  bars;  estimated  cost,  $128,288, 
'66,  iv,  148;  '74,  i,  192;  '79,  lb58. 
In  1879  the  project  was  modified,  increasing  the  channel  depth  to  14  feet,  '79, 1628; 
'81,  2236.    Total  amount  appropriated  from  1867  to  1886,  inclusive,  $182,000. 
Amount  estimated  to  complete  project  in  1886,  $77,500,  '86,  316;  '87,  2199;  '92, 
2356. 


SOITTHPORT  HARBOR,  CO^N.—Imfboyement  of. 

(Continued  from  yoLII,p.502.) 

Appropriations.   • 

1836-'® $21,000 

List  of  appropriations,  '88,  562. 
Enifineers. 

Engineer  in  Charge. 
Col.  D.  C.  Houston,  1886-'88.    Report,  '88,  561. 
Operations. 

1887~'88.  No  operations ;  project  for  improvement  completed,  '88,  561, 663. 
Piiysical  Ciiaracteristics. 

Description  of  the  harbor,  '88,  561. 
Projects. 
The  earliest  project,  1827,  provided  for  a  stone  breakwater,  extending  southward 
1,420  feet  on  the  east  side  of  the  harbor,  and  a  dike  extending  northward  1,450 
feet  from  the  head  of  the  breakwater.    This  work  was  completed  in  1838,  at  a 
cost  of  $10,587.23,  '70,  453;  '86,  648. 
In  1875  the  breakwater  was  repaired  and  raised  2  feet,  '76,  i,  53,  229;  '86,  648. 
In  1876  the  project  was  modified  to  provide  for  dredging  a  channel  50  feet  wide 
and  4  ^t  deep  at  low  water  from  Long  Island  Sound  to  the  wharves  at 
Southport.    In  1877  the  project  was  amended  to  provide  for  100  feet  width, 
•78,  406;  '79,  59,355;  '86,  648. 
The  project  wae  practically  completed  in  1883,  '83,  522;  '84,  653;  '86,  648. 
Total  appropriations,  1829  to  1882,  inclusive,  $31,587.23,  '86,  640;  '87,  616. 


SOVTHrOBT  HARBOR,  WIS.— (See  Kenosha  Harbor.) 


432  INDEX   OF 

SeVTII  BITEli,  BT.  J,-~Improvrm]int  ov. 

(Continued  from  Vol.  11^  p.  502.) 

Appropriations* 

1871-'87 $81,000 

1888 5,000/88,660. 

1890 5, 000, '90,  860. 

1892 7,000/92.888. 

Total 98,000 

List  of  appropriations,  '92,  888. 
Commerce. 

Increase  of,  '88,  659, 661. 
Contracts. 

1891.  £.  M.  Payn,  for  dredging,  at  38}  eenta  pet  onbic  yard,  '91, 1001. 
Enirineers. 
Chebf  of  Enginkers. 

Reports,  '88,  72;  '89,  91;  '90,  82;  '91,  103;  '92,  105. 
Engineers  in  Charge. 
Capt.  G.  McC.  Derby,  1886-'89.    Report,  '88,  657. 

Capt.  T.  L.  Casey,  1889-'—.    Reports,  '89,  834;  '90,  858;  '91,  999;  '92,  887. 
Operations. 
1887-'88.  16,815  cubic  yards  material  dredged  from  channel  between  Dikes  D  and 

E,  and  from  shoal  at  Bike  F,  '88,  659. 
1888-'91.  No  operations,  '89,  835;  '90,  859;  '91,  1000. 
1891-'92.  10,551  cubic  yards  material  dredged,  '92,  887. 
Pliysical  Ciiaracteristics. 

Description  of  the  stream,  '88,  657. 
Projects. 
By  Col.  J.  Newton,  1879^  for  improvement  of  South  River  by  rectification  of  the 
entrance  to  the  artificial  channel  or  canal  into  the  Raritan  River;  closing  the 
South  River  below  Petit's  brickyard,  increasing  by  means  of  dikes  and  dredg- 
ing the  depth  to  8  feet  at  mean  low  water  up  to  Washington,  6  feet  to  Blssetts, 
and  4  feet  to  old  bridge,  involving  the  construction  of  15,200  linear  feet  of 
dike  and  3,200  feet  of  half-dike,  and  dredging;  estimated  cost, $194,695,  '80. 
522,623; '87,  773. 


SPRIBTO  CR£EK,  N.  ¥•— Examination  or. 

(Continued  from  Vol.  n,  p.  503.) 

Ennrtncci'S. 

Chief  of  Engineers. 

Report,  '88,  67, 638. 
Engineer  in  Charge. 

Lieut.  Col.  W.  McFarland,  1888.    Report,  '88»  638. 

A.88I8TANT. 

G.  W.  Kuehule.    Report,  '88,  689. 
Pliysical  Ciiaracteristics. 

Description  of  the  creek,  '88,  638, 639. 
Plans. 
In  view  of  the  absence  of  all  commerce  Lieut.  Col.  McFarland  does  not  consider 
the  creek  worthy  of  improvement  by  the  General  Gk>vemment,  '88,  639. 
Surveys. 
Examination  ordered  by  act  of  August  5,  1886.    Made,  1887,  under  direction  of 
Lieut.  Col.  McFarland,  '88,  638. 


STAOE  HARBOR,  mASS.—ExAMiNATiOK  or. 

Enirineers. 

Chief  of  Engineers. 

Report,  '89,  44. 
Engineer  in  Charge. 

Lieut.  Col.  S.  M.  Mansfield,  1888.    Report,  '89,  599. 
Pliysical  Characteristics. 
Description  of  the  locality,  '89,  599. 
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STAOE  HARBOR,  IHASS.— Contma«d. 

Plans. 

By  Lieat.  Col.  Qillespie,  1888,  for  improvement  of  the  harbor  entrance  by  dredging, 
at  an  estimated  cost  of  $15,000,  '89,  600. 

Examination  ordered  by  act  of  August  11, 1888.    Made,  1888,  under  direction  of 
Lieut.  Col.  Gillespie,  '89,  599. 


8TAlflFORB  HARBOR,  COBTIV.— Impboyebixnt  of. 

(Continaed  from  Vol.  U,  p.  503.) 


Appropriations* 

S56-'87 


.  $10,000 

1888 5, 000, '88,  564. 

1890 6, 000,  *90,  649. 

1892 16, 000, '92,  700. 

Total 35,000 

List  of  appropriations,  '88,  566. 
Contracts.  • 

1 889.  Hartford  Dredging  Company,  for  dredging,  at  18  cents  per  cubic  yazd,  '89, 714. 

Eninlneers. 

Chikf  of  Engineers. 

Reports, '88,  52;  '89,  65;  '90,  58,832;  '91,  72,80;  '92,  77. 
Board  of  Engineers. 
Convened  at  New  York,  November  30, 1889,  by  8.  O.  No.  78,  to  report  upon  the 
location  of  harbor  lines  in  Stamford  Harbor,  '90,  332, 682, 683.    Description  of 
harbor  lines  as  recommended  for  approval,  '90,  ^.    (Col.  Houston,  Lieut.  Col. 
Gillespie,  Aud  Capt.  Cusey.) 
Engineer  in  Charge. 
Col.  D.  C.  Houston,  1886-'—.    Reports,  '88,  564;  '89,  712;  '90,  648;  '91, 796, 848, 
849;  '92,  699. 
Assistant. 
H.  N.  Babcock.    Report,  '91.  850. 
Operations* 
1887-88.  30,846  cubic  yards  material  dredged  ftom  the  channel,  '88,  565. 
1888-'89.  22,504  cubic  yards  material  dredged,  '89.  713. 
1889-'90.  No  operations  for  lack  of  funds,  '90,  649. 
1890-'91.  15,550  cubic  yards  of  material  dredged,  '91,  796. 
1891-^92.  7,365  cubic  yards  of  material  dredged,  '92,  700. 
Piiysical  Ciiaracteristics. 

Description  of  the  harbor,  '88,  564. 
Pians. 
By  Col.  Houston,  1891,  for  increasing  the  channel  depth  to  7  feet  mean  low  water 
and  widening  it  to  150  feet;  also  further  dredging  in  the  harbor  basin;  esti- 
mated cost,  ^,000,  '91,  849. 
Projects. 
By  Maj.  Barlow,  1883,  for  the  formation  of  a  dredged  channel  5  feet  deep  at  mean 
low  water,  extending  from  the  Oliver  Street  Bridge  across  Mill  Creek  to  the 
bay;  estimated  cost, $20,000  '84,  672;  '87,  619. 
Surveys. 
Survey  ordered  by  act  of  September  19,  1890.    Made,  1891,  under  direction  of  CoL 
Houston,  '91,  849. 


STATEN  ISIiAHTD  AND  NEW  JERSEV.— iHPBOVEBfBirr  or  chaknxl 

BBTWSBN. 


Appropriati  ons. 

r874-'87 


(See  also  Arthur  Kill.) 
(Continued  from  YoL  11,  p.  504.) 


»169,000 

1888 15, 000, '88,  633. 

1890 15, 000, '90,  847. 

1892 15, 000, '92,  872. 

Total 214,000 

List  of  appropriations,  '88,  632;  '92,  87!2. 

8648 28 
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§TATi:ff  ISLAND  AND  NEW  JERSEV— Gontinaed« 

Commerce. 

Value  of  commerce  passinic  Stake  Light,  *88,  632. 
Contracts. 

1889.  T.  H.  Benton,  for  dredging,  at  27  cents  per  cnliic  yard,  '90,  846. 
1891.  T.  H.  Benton,  for  dredging,  at  26  cents  per  cubic  yard,  '91,  987. 
£nii:ineers. 
Chief  of  Engineers. 

Report8/88,  66;  '89,  86;  '90,  77;  '91,  98;  '92, 101. 
Engine EKS  in  Charge. 
Lient.  Col.  W.  McFarland,  1886-'89.    Report,  '88,  631. 
Capt.  T.  L.  Casey,  1889-'—.    Reports,  '39,  821 ;  '90,  846;  '91,  986;  '92,  871. 
Operations. 
1887-'88.  15,000  cnbio  yards  material  dredged,  '88»  632. 
1888-'89.  No  operations,  '89,  821. 

1889-'90.  44,041  cubic  yards  material  dredged,  '90,  846. 
1890-'91.  44,820  cubic  yards  material  dredged,  '91,  986. 
1891-^92.  No  operations,  '92,  872. 
Projects. 
By  Board  of  Engineers,  1880  (in  extension  of  previous  projects  of  1873  and  1875),  for 
formation  of  a  channel  between  Statan  Island  and  New  Jersey,  east  from  Eliza- 
bethport  to  the  deep  water  of  the  Kill  Von  Kull,  400  feet  wide,  the  middle  200 
feet  to  be  13  feet  and  the  remainder  of  the  channel  12  feet  deep  at  mean  low 
water;  in  addition,  if  found  necessary,  parallel  dikes  to  be  built  on  opposite 
sides  of  the  channel  at  two  places;  estimated  cost,  $185,705,  '81,  109, 692, 695: 
'86, 7^.    (Cols.  Tower  and  Newton  and  Lieut.  Col.  Abbot. )    Estimate  increaseu 
to  $210,000,  '87,  745. 
In  1890  the  project  was  modified  to  meet  the  increased  demands  of  conmierce,  and 
now  calls  for  a  uniform  depth  of  14  feet  over  the  entire  width  of  400  feet: 
estimate  for  completion  in  1891,  $61,000,  '91,  987. 
Surveys. 
Maps. 
'89,  822. 


STAUNTON  RIVEB,TA.—lMPRoyEMENT  of. 

(Continued  from  Vol.  II,  p.  505.) 

Appropriations.  * 

1879-W $12,000 

1880-'87 27,500 

1888 5, 000, '88,  836. 

1890 8,000,  '90,  1082. 

Total 52,500 

List  of  appropriations,  '88,  837;  '89,  1021. 
En§rineers. 

Chief  of  Engineers. 

Reports,  '88.  114;  '89,  132, 133;  '90,  119, 120;  '91,  153;  '92,  154. 
Engineers  in  Charge. 
S.  T.  Abert,  U.  S.  agent,  1878-'91.    Reports,  '88,  834, 836 ;  '89,  1020, 1022 ;  '90, 1081, 

1082. 
Capt.  W.  H.  Bixby,  1891-'92.    Report,  '91,  1328. 
Maj.  W.  S.  Stanton,  1892-'—,    Report,  '92,  1099. 
Operations. 
1887-'88.  (P.  R.  to  B.N.)  250  cubic  yards-loose  and  550  cubic  yards  blasted  rock 
removed  from  the  channel;  (B.N.  to  R.  Sta.)  1,200  cubic  yards  rock  removed 
f^om  the  channel ;  308  cubic  yards  rock  quarried,  and  182  cubic  yards  placed 
in  wing  dams,  '88,  835. 
1888-'89.  (P.  R.  to  B.  N.)  175  cubic  yards  rock  removed  from  the  channel,  '89,  1022. 
(B.  N.  to  R.  Sta.)  341  cubic  yards  grauiti;  (pmrried,  and  437  linear  feet  of  riprap 
dam  built,  '89,  1021. 
1889-'90.  (P.R.to  B.N.)  No  operations  for  lack  of  funds, '90,  1082.     (B.  N.  to  R. 
Sta.)  144  cubic  yards  stone  blasted,  and  30  cubic  yards  removed  from  the 
channel;  repairs  to  dams,  '90,  1081. 
1890-'92.  No  operations  upon  either  section  of  the  river,  '91,  1329;  '92,  1100. 
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STAUNTON  RITER,  TA.— Continaed. 

Projects. 

By  8.  T.  Abert,  1879,  for  improvement  of  Staanton  River  from  Brook  Neal  to  Ran- 
dolph Station,  a  distance  of  32  miles,  by  rock  removal  and  spnr  dike  and  dam 
construction,  so  as  to  give  a  low-water  channel  of  2  feet  depth  and  35  feet 
width;  estimated  cost,  $68.708, '80,  783,786;  '87,950. 

By  S.  T.  Abort,  1882,  for  improvement  of  Staunton  River  from  Brook  Neal  to  the 
mouth  of  Pig  River,  a  distance  of  52  miles,  by  construction  of  spur  dikes  and 
rock  excavntion,  chiefly  to  reduce  the  slope  of  the  river  for  batteau  naviga- 
tion; estimated  cost,  $40,087,  '82,  1048, 1062;  '87,  952. 

Reduced  to  $34,000  in  1889,  '89,  1023. 

The  two  works  were  consolidated  in  1890,  and  $50,200  was  estimated  as  required 
for  completion  of  projects  for  improvement  of  the  upper  and  lower  river,  '91, 
1328 ;  '92, 1103. 

In  1892,  after  a  total  expenditure  unon  both  sections  of  the  river  of  $44,700,  it  was 
recommended  that  further  work  be  discontinued,  '92,  1103. 


STEELiS    BAYOU9  miss.— IMPBOVEMENT  OF. 

(Continued  from  Vol.  II,  p.  606.) 

Appropriations* 

1884-'87 $5,000 

1888 2,500,  '88,1365. 

1890 2,500,  '90,  1901. 

1892 2,500,  '92,  1653. 

Total 12,600 

Engrineers. 

Chief  of  Enginebbs. 

Reports, '88,  182;  '89,  214;  '90,  193;  '91,  244;  '92,  287. 
Engineer  in  Charge. 
Capt.  J.  H.  Willard,  1887-'— .    Reports, '88»  1364;  '89,  1615;  '90,  1900;  '91,  2005: 
'92,  1651. 
Ooerations. 
1887-'88.  No  operations,  '88,  1364. 
1888-'89.  Ill  snags  removed  from  the  channel,  and  480  trees  and  44,950  yards  brush 

cleared  from  the  banks,  '89,  1616. 
1889-'90.  7  snags  removed  uom  the  channel,  and  142  trees  cleared  from  the  banks, 

•90,  1900. 
1890-'91.  87  snags,  42  log  jams,  and  38  leaning  trees  cleared  and  removed,  '91,  2006. 
1891-'92.  28  snags,  157  logs,  1,599  trees,  and  11,800  square  yards  of  brush  removed 
from  the  river  and  banks,  '92,  1652. 
Projects. 
By  Maj.  Miller,  1883,  for  improvement  of  the  bayou  from  its  mouth  to  Swan  Lake 
by  removal  of  obstructions  at  low  water,  giving  a  seven-months'  navigable 
channel ;  estimated  cost,  $14,960,  '84,  1362. 


« 


STBIIiAqVAMISH  BITER.— (See  Skagit  Biver,  Wash.) 


8TIIiI^  POND  HABBOB9  MB.— Examination  of. 

Enirtneers. 

Chief  of  Engineers. 

Report,  '89,  112. 
Engineer  in  Charge. 

W.  F.  Smith,  U.  S.  agent,  1888.    Report,  '89,  900. 
Assistant. 

A.  Stierle.    Report,  '89,  907. 
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STILL  POND  HARBOR,  JflD.— Oontinaed. 

Physical  Characteristics. 

Description  of  the  locality,  '89,  907. 
Plan  A. 

In  1888  Mr.  Smith  did  not  consider  the  locality  worthy  of  improyement,  '89, 907. 
tSurvejrs. 

Examination  ordered  by  act  of  Aognst  ll,  1888.    Made,  1888,  under  direction  of 
W.  F.  Smith,  '89.  906. 


STOBTinrOTON  HARBOR,  C^HTIV.— Impboysmkkt  ov. 

(Continued  from  Vol.  II,  p.  507.) 

A  ppropriatioDS. 

1^-^87 $294,453.83 

1888 8, 000. 00, '88,  512. 

1890 12, 500. 00, '90,  582. 

1892 12, 500. 00, '92,  637. 

Total 327,453.83 

Contracts. 

1889.  C.  F.  Stoll,  for  furnishing  and  placing  riprap  granite,  at  $11.07  per  ton,  '89l 
640. 
Eniriueers. 

Chief  of  Engineers. 
Reports,  '88,  43;  '89,  54;  '90,  49;  '91,  60;  '92,  65. 

Enginrers  in  Charge. 
Maj.  W.  E.  Livermore,  1887-'92.    Reports,  '88,  511 ;  '89.  637;  '90,  581,  '91,  729. 
Capt.  W.  H.  Bixby,  1892-'—.    Report,  '92,  635. 
Operations. 

1887-'88.  3,550  tons  of  riprap  stone  placed  in  the  breakwater,  '88,  512. 

1888-^89.  3,664  tons  riprap  granite  placed  in  the  breakwater,  '89.  638. 

1889-'90.  1,925  tons  stone  placed  in  the  eastern  breakwater,  '90,  581. 

1890-^91.  10,701  tons  of  stone  placed  in  the  eastern  breakwater,  '91,  729. 

1891-'92.  447  tons  of  stone  placed  in  the  eastern  breakwater,  '92,  636. 
Physical  Characteristics. 

Description  of  the  locality,  '90,  581. 
Projects. 

The  earliest  project,  1827,  provided  for  the  constraction  of  a  short  breakwater  at 
the  lower  end  of  the  city  wharves;  this- was  completed  in  1831  at  a  cost  of 
$34,766.65, '72,  920;  '79,  327;  '87,  41. 

The  project  of  1871  proposed  dredging  a  channel  12  feet  deep  between  the  break- 
water and  the  steamboat  wharf,  at  an  estimated  cost  of  $51,368,  '72,  918;  '73, 
980. 

By  the  Board  of  Engineers,  1875,  for  a  breakwater  of  granite  riprap  to  extend  south- 
east from  the  vicinity  of  Wampasset  Point,  a  distance  of  about  2,000  feet; 
estimated  cost,  $231,000, '75,  ii,  244, 246.  Breakwater  completed  in  1881,  at  a 
cost  of  $103,190,  '81,  579;  '87,  562. 

By  Maj.  Barlow,  1880,  for  an  east  breakwater  between  the  Middle  Ground  and 
Bartletts  Reef,  2,000  feet  in  length,  to  be  built  of  stone  and  granite  riprap ; 
estimated  cost,  $100,000,  '81,  585.  Approved  by  Board  of  Engineers,  1880,  '81, 
585. 

Necessity  for  increasing  length  of  breakwater  to  2,600  feet,  making  the  estimated 
cost  $130,000,  '82,  598.  Amount  estimated  for  completion  in  1888,  $25,000,  '88, 
512. 


STOIVT  CREEK  BITER,  COIVIf.— Exabonatiok  or. 

ED§rineers. 

Chief  of  Engineers. 

Report,  '91,  79. 
Engineer  in  Charge. 

Col.  D.  C.  Houston,  1890.    Report,  '91,  831. 
Pliysical  Cliaracteristics. 
Description  of  the  locality,  '91,  832. 
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STOlVr  CREEK  RIVER,  COlinV.— Continued. 

Plans. 

In  1890  Col.  Hoaston  did  not  consider  the  locality  worthy  of  improvementy  '91, 838. 
Survejrs. 
£xainiuation  ordered  by  act  of  September  19, 1890.    Made,  1890,  under  direction 
of  CoL  Honston,  '91,  831. 

rf 

STITROEON    BAT    €A1VAI«,   UTIS.— Construction  of  harbor  of 

RKFUOE  AT. 

(Continued  firom  Vol.  11;  p.  508.) 

Appromiatffons. 

•    1873-'87 $167,000 

1890 3, 000, '90,  2337. 

!««» {       8lg 

Total 256,833 

Enfflii^evs* 

Chief  of  £nginbers. 

Reports, '88,  238;  '89,  277;  '90,  250;  '91,  321;  '92,  906. 
Engineers  in  Charge. 
MaJ.  C.  £.  L.  B.  Davis,  1886-'92.    Reports,  '88, 1844;  '89, 2051;  '90, 2336;  '91, 2536. 
Msij .  J .  F.  Gregory,  1892-'—.    Report,  '92, 2182. 
Operations. 
1887-'89.  No  operations,  '88,  1845 :  '89,  2052. 
1889-'90.  7,478  cubic  yards  material  dredged ;  200  linear  feet  of  north  pier  and  175 

linear  feet  of  south  pier  rebuilt  by  hired  labor,  '90,  2337. 
1890-'91.  No  operations,  '91,  2537. 

1891-92.  13,640  cubic  yards  of  material  dredged  by  hired  labor;  repairs  to  bulk- 
heads and  sheet  piling  of  north  and  south  piers,  '92,  2183. 
Projects. 
By  Maj.  Houston,  1871-74,  for  two  piers  to  protect  entrance  to  the  oanal  at  Lake 
Michigan,  each  pier  beginning  at  a  point  on  the  shore  line  425  feet  from  the 
axis  of  the  oanal,  extending  into  the  lake  and  narrowing  to  235  feet  at  the 
outer  ends,  each  about  1,200  feet  long  and  extending  to  the  18-foot  curve;  also 
the  dredging  of  the  outer  basin  to  a  depth  of  13  feet ;  estimated  cost,  $180,000, 
'72,  171;  '74,  i,  141. 
In  1879-'80  Maj.  Robert  proposed  the  construction  of  1,392  linear  feet  of  sheet-pile 
revetment  to  render  the  existing  pile  piers  sand- tight ;  the  widening  of  the 
harbor  entrance  to  325  feet  by  the  construction  of  150  linear  feet  detached 
pier  on  each  side,  with  fender  piling  to  connect  the  ends  of  the  detached  piers 
with  ends  of  the  previous  pier  extension;  also  the  formation  of  a  dredged 
channel  16  feet  deep,  extending  from  the  harbor  entrance  to  the  month  of  th« 
canal,  '80,  1907, 1908;  '83,  279. 
Surveys. 
Surrey  made,  1890,  under  direction  of  Mi^.  Davis,  '90,  2337. 


SirCARBTOOCHEE  RITER,  ALA.— Examination  oy. 

Euff^lneers.  .     . 

Chief  of  Enoinbbrs. 

Report,  '91,  221. 
Engineer  in  Charge. 
Maj.  A.  N.  Damrell,  1890.    Report,  '91, 1801. 
Plans. 
In  1890  Maj.  Damrell  reported  that  an  improvement  by  removal  of  snags  and 
similar  obstructions  would  cost  $35,000,  but  did  not  recommend  its  commence- 
ment until  the  completion  of  more  important  improvements,  '91,  1802. 
Col.  Comstock,  division  engineer,  did  not  consider  the  locality  worthy  of  im- 
provement, '91,  1803. 
Sunrejrs. 
Examination  ordered  by  act  of  September  19, 1890.    Made,  1890,  under  direotion 
of  M^.  DamreU,  '91,  1801. 
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SlTLIilTANS  ISIiAND.— (See  Charleston  Habbor,  S.  C.) 


SVLLITAUr  FALLS,  HANCOCK  COUNTY,  mi:.— Examinatiok  or. 

Enfflneers. 

Chief  of  Engineers. 
'  Report,  '91,  33.  ' 
Engineer  in  Charge. 
Lieut.  Col.  J.  A.  Smith,  1890.    Report,  '91,  619. 
Pbyftical  Characteristics. 

Description  of  the  locality,  '91,  619. 
Plans. 
By  Lieut.  Col.  Smith,  1890,  for  removal  of  rock  ledges  near  the  SuUlTaii  shore  or 
Falls  Point,  so  as  to  produce  a  clear  channel  1^  feet  wide  and  10  feet  deep  at 
mean  low  water;  estimated  coat,  $35,000,  '91,  33. 


SirinPAlirANirS  inlet,  N.  T.—Improvemrmt  of. 

(Continued  from  Vol.  11^  p.  510.) 

Appropriations. 

1881-*€5 $7,000 

List  of  appropriations,  '88,  631. 
Engrineers. 
Chief  of  Engineers. 

Reports,  '88.  66;  '89,  85;  '90,  75;  '91,  94;  '92,  98. 
Engineers  in  Charge. 
Lieut.  Col.  W.  McFarland,  1885-'89.    Report,  '88,  629. 
Capt.  T.  L.  Casey,  1889-'-r.    Reports,  '89.  817;  '90,  841;  '91,  978;  '92,  863. 
Operations. 

1889-'92.  No  operations, '88,  629;  '89,  817;  '90,  841;  '91,  978;  '92,  864. 
Piiysical  Ciiaracteristics. 

Description  of  the  inlet,  '88,  629. 
Plans. 
Lieut.  Col.  McFarland  reports^  in  1888,  that  the  limited  commerce  of  the  inlet  does 
not  warrant  the  formation  of  more  than  a  5-foot  channel,  '88,  630. 
Projects. 
By  Col.  J.  Newton,  1880,  for  improvement  of  the  inlet  by  excavation  of  a  5-foot 
mean  low-wnter  channel  from  head  of  tide  water  to  the  bay;  width  of  chan- 
nel in  inlet,  100  feet,  and  at  the  mouth,  150  feet;  estimated  cost  $23,115,  '81, 655: 
'92,  86i. 


SUPERIOR  BAY  AND  SAINT  LOUIS  BAT,  HTH.—Improyskeht  or. 

(Continued  from  VoL  n,  p.  510.) 

Appropriations. 

1873-'87 $491,050 

1888 50, 000, '88, 1811. 

1890 65, 000, '90,  2294. 

1892 70,000/92,2136. 

Total 676,050 

List  of  appropriations,  '88,  1810. 
Contracts. 
1888.  C.  S.  Barker,  for  dredging,  at  14i  cents  per  cubic  yard,  '89,  2013. 
1891.  C.  S.  Barker,  for  dredging,  at  14  cents  per  cubic  yard,  '91,  2498. 
JBns^ineers. 
Chief  of  Engineers. 

Reports,  '88,  230;  '89,  270;  '90,  243;  '91,  312;  '92,  298. 
Engineers  in  Charge. 
Maj.  J.  B.  Quinn,  1886-'91.    Reports,  '88,  1809;  '89,  2010;  '90^  2291. 
Capt.  W.  L.  Fisk,  1891-'—.    Reports,  '91.  2495 ;  '92,  2132. 
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§UPERIOR  BAT  AND  SAINT  LOUIS  BAT,  ITIS.— Continued. 

Operations. 

1887-88.  32,473  cnbio  yards  material  dredged  from  ohannels  and  dook  area,  '88, 
1810. 

1888-^89.  75,700  cabio  yards  material  dredged,  '89,  2011. 

1889-'90.  84,286  cubic  yards  material  dredged,  '90, 2292. 

1890-'91.  110,375  cubic  yards  of  material  dredged,  '91,  2496. 

1891-'92.  165,875  cubic  yards  of  material  dredged,  '92,  2134. 
Physical  Ciiaracteristics. 

Description  of  the  locality, '88,  1809;  '89,  2010. 
Projects. 

By  the  Board  of  Engineers,  1881,  for  enlargement  of  harbor  area  and  channel 
facilities  by  deepening  to  16  feet  the  channel  in  entry  between  the  piers,  and 
from  thence  parallel  to  shore  of  Superior  Bay,  past  the  month  of  Nema4,ii 
River  to  Quebec  Wharf,  thence  along  west  side  of  bay  to  an  intersection  with 
the  channel  of  the  Saint  Louis  River  opposite  Connors  Point;  also  the  deepen- 
ing of  Nemadji  River  for  about  half  a  mile;  estimated  cost  of  dredging, 
$287,080;  the  preservation  of  existing  piers  by  repair,  at  an  estimated  cost  of 
$25,000;  estimated  cost  of  entire  project,  $312,080,  '81,270,  2024,2028;  '82, 
2103.     (Maj.  Houston  and  Capts.  Mackenzie  and  Ailen.) 

In  1884  Confess  provided  for  deepening  to  16  feet  the  channel  of  the  Saint  Louis 
River  within  Superior  Bay,  thereby  adding  $33,000  to  the  original  estimate  for 
existing  project,  '85,  294, 1962;  '86, 1633;  '87, 1948. 

In  1888  the  estimated  cost  of  $345,080  was  increased  by  $114,156,  for  completion  of 
the  channel  along  the  Wisconsin  dock  line  in  Saint  Louis  Bay,  making  the 
total  required  for  completion  of  the  extended  project,  in  1888,  $341,736,  '88, 
1810, 1811. 
Surveys. 

Maps. 
'90.  2292. 


SirsqiTEHANHrA    RITER,   MD.,  above   and  below  Havre  de 

Orace. — Improvement  of. 

(Continued  ftom  Vol.  II,  p.  513.) 

Appropriations. 

1852-'87 $148,390 

1888 10, 000, '88,  747. 

1890 4,000,  '90,  935. 

1892 4, 000, '92,  966. 

Total 166,390 

List  of  appropriations,  '88,  746. 
Commerce. 

Estimated  value  o^  on  the  river,  '88,  746. 
Contracts. 

1889.  Baltimore  Dredging  Company,  for  dredging,  at  16  cents  per  cubic  yard,  '89, 898. 
Engrineers. 
Chikf  of  Engineers. 

Keporto,  '88,  91 ;  '89,  108;  '90,  98;  '91,  124, 132;  '92,  124, 131. 
Enginker  in  Charge. 
W.  P.  Smith,  U.  S.  agent,  1885-^—.    Reports,  '88, 746:  '89, 896;  '90, 934;  '91,  U81; 
'92,966,994,996.  »      -•         » 

Assistant. 
A.  Stierle.    Report,  '92,  995. 
Operations* 
1887-'89.  No  operations  for  lack  of  funds,  '88,  746;  '89,  896. 
1889~'90.  47,978  cuhic  yards  material  dredged,  '90,  935. 
1890-'92.  No  operations,  '91,  1182;  '92,  966. 
Physical  Characteristics. 

Description  of  the  river  ahove  Havre  de  Grace,  '92,  995. 
Plans. 
By  W.  F.  Smith,  1891,  for  improvement  ahove  Havre  de  Grace  by  deepening  the 
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SirS<|lJi:HAIfIf A  RITER,  IVBm  ab^ve  and  lieloW  HaTre  4.e 

Orace — Continued. 

Projects. 

The  original  project  of  1853  proposed  the  formation  of  a  dredged  channel  100  feet 
wide  and  10  feet  deep  at  mean  low  water  between  Havre  de  Grace  and  the 
mouth  of  the  river;  estimated  cost,  $37,000,  '80,  616. 

In  1886,  it  having  been  foand  that  the  above- described  dredged  channel  had  largely 
refilled,  MaJ.  Craighill  proposed  the  use  of  a  temporary  floating  deflector  to 
train  the  current  toward  the  line  of  the  main  channel,  '67, 42, 419, 427 :  '80, 617. 

In  1871  the  floating  deflector  was  replaced  by  a  pile  dike,  '71.  590, 591 ;  '80,  618. 

In  1880  Mig.  Craighill  proposed  the  formation  of  a  channel  with  a  mean  low-water 
depth  of  12  feet  between  Havre  de  Grace  and  Spesutie  Island;  also  dredging 
at  battery  Light,  and  removal  of  cribs  above  Havre  de  Grace,  *80,  621. 

Since  1882  the  dredged  channel  has  been  maintained  by  systematic  dredging  to  a 
depth  of  about  12  feet  below  Havre  de  Grace  and  8  feet  through  the  shoal  near 
Watsons  Island;  an  ultimate  depth  of  15  feet  is  proposed  below  the  bridge, 
•87,  92, 
Surveys. 

Survey  of  the  river  above  Havre  de  Grace  ordered  by  act  of  September  19, 1890. 
Made,  1891,  under  direction  of  W.  F.  Smith,  '92,  966. 


§U8^1JEHAIf  NA  RITER9  PA.— -Examination  of  West  Branch  of, 

Enirlneers. 

Chief  of  Engikebrs. 

Report,  '91.  118. 
Engineer  in  Charge. 
Maj.  C.  W.  Raymond,  1890.    Report,  '91, 1102. 
Physical  Characteristics. 
Description  pf  the  West  Branch,  '91,  1103. 
Navigation  of  the  river,  '91, 1104. 
Floods,  '91, 1105, 1107, 1109. 
Plans. 
In  1890  M%j.  Raymond  did  not  consider  that  the  loeal  nature  of  the  interests 
involved  warranted  an  expenditure  sach  as  would  be  requisite  for  the  improve- 
ment desired,  '91, 1113. 
Survejrs. 
Examination  ordered  by  act  of  September  19,  1890.    Made,  1890,  under  direction 
of  Mi^.  Raymond,  '91, 1102. 


SUWABTEi:  RIVER,  FliA.— Improyehent  oj*. 

(Continued  firom  Vol.  II,  p.  514.) 

A  pproprlatioiis. 

1839-'87 $88,000 

1888 15, 000, '88, 1121. 

1890 3,000, '90,  1613. 

1892 •...      3,000,  '92,  1396. 

Total 59,000 

List  of  appropriations,  '89,  1349. 
Commerce. 

Improvement  of  the  river  essential  to  the  development  of  commerce^  '88, 1121. 
Engrineers. 
Chief  of  Knoineers. 
Reports, '88,  150;  '89,  173;  '90,  155;  '91,  194;  '92,  191. 

Capt.  W.  M.^  Black,  188'6-'92.    Reports,  '88, 1118 ;  '89, 1349 ;  '90, 1611 ;  '91, 1683. 
Maj.  J.  C.  Mallery,  1892-'—.     Report,  '92, 1393. 
Obstructions. 

Obstruction  of  the  river  by  sawmill  refuse,  '88, 1121. 
Operations* 
1887-88.  1,515  cubic  yarda  rock  blasted  and  removed  from  the  channel. '88,  1119. 
1120. 
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SlTWAHii:!:  RITER,  FIiA.-<^ontmaed. 

OperaCionA — Continaed. 
1888-89.  283  cubic  yiirds  material  dred«red;  265  cubic  yards  rock  blasted  and  74 

cubic  yards  removed  from  the  cbaunel;  76  trees  cat  and  trimmed  ou  the  banks, 

»89,  1351. 
1889-'90.  135  trees  and  1,900  cnblo  yards  brush  cut  iirom  the  banks ;  19  snags  and 

logs,  611  cubic  yards  rock,  and  150  cubic  yards  sand  removed  from  the  channel, 

and  33l  cubic  yards  rock  blasted,  '90,  1613. 
1890-^91.  Logs,  snags,  and  526  cubic  yards  of  rock  removed;  repairs  to  snag  boat, 

'91,  1665. 
1891-'92.  261  cubic  yards  of  rock  blasted  and  561  cubic  yards  removed;  607  cubio 

yards  of  material  dredged,  '92,  1395. 
Physical  Cbaracteristics. 

Description  of  the  river,  '90,  1611. 
Projects. 
By  Maj.Damrell,  1879,  for  improvement  of  the  Snwanee  River  from  its  mouth  to 

Rolands  Bluff,  a  distance  of  74  miles,  by  the  formation  of  a  5-foot  channel  150 

feet  wide ;  thence  to  Ellaville,  a  distance  of  50  miles,  a  channel  4  feet  deep  and 

60  feet  wide,  to  be  established  by  snag  and  rock  removal,  dam  construction, 

and  dredging;  estimated  cost,  $55,158, '79,  857,862,863;  '86»  1143;  '92,  1394. 


SWANTOBT  HARBOR,  TT.— Improvement  of. 

(Continued  from  Vol.  II,  p.  515.) 

Appropriations. 

1873-'82 $70,500 

Engrineers* 

Chief  of  Engineers. 

Reports,  '88,  287 ;  '89,  343. 
Engineer  in  Charge. 
MaJ .  M.  B.  Adams,  1885^—.    Reports,  '88, 2094 ;  '89,  2455. 
Operations. 

1887-'89.  No  operations,  '88,  2095;  '89,  2455. 
Plans. 
In  1888  Maj.  Adams  recommended  that  no  further  appropriations  be  made  until 
the  development  of  the  shipping  interests  indicate  in  what  direction  improve- 
ment is  desired,  '88,  2095. 
In  1889,  after  examination,  Maj.  Adams  reported  the  locality  as  at  present  on- 
worthy  of  further  improvement,  '89,  2458. 
Projects. 
By  Lieut.  Col.  Newton,  1873,  for  the  construction  of  a  breakwater  of  crib  work  filled 
with  stone,  for  the  protection  of  the  docks  and  wharves  at  S  wanton ;  estimated 
cost,  r272,600,  '73,  397, 398 ;  '74.  i,  275.    Reduced  to  $240,000,  '79,  397 ;  '82,  710. 
Surveys. 
Examination  ordered  by  act  of  August  11,  1888.    Made,  1888,  nnder  direction  of 
Maj.  Adams,  '88^  2095. 


SWIFT  CREEK,  Bf.  €.—Examination  ov. 

En§rineers. 

Chief  of  Engineers.  ^ 

Report,  '89, 148. 
Engineer  in  Charge. 
Capt.  W.  H.  Bixby,  1888.    Report,  '89,  1116. 
Pliysical  CliaracterisCics. 

Description  of  the  locality,  '89, 1117. 
Plans. 

In  1889  Capt.  Bixby  did  not  consider  the  creek  worthy  of  improvement,  '89, 1116. 
Survejrs. 
Examination  ordered  by  act  of  August  11,  1888.    Made,  1889,  under  diieotioii  of 
Capt.  Bixby,  '89, 1116. 
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SWnVOmiSH  SliOirOII,  UTASH.— survey  for  ship  channel  through. 

Appropriatioiis. 

1892 $26,000 

Engnlneers. 

Chief  of  Engineers. 

Reports,  '91,  411;  '92.  384. 
Engineer  in  Charge. 

Capt.  T.  W.  Symons,  1890.    Report,  '92,  2752, 2753. 
Assistant. 
J.  R.  Savage.    Report,  '92,  2759. 
Physical  Characteristics. 

Description  of  the  locality,  '92.  2756.  ' 

Plans. 
By  Capt.  SymoDS,  1891,  for  excavation  of  a  channel  100  feet  wide  and  4  feet  deep 
in  Swinomish  Slough  and  across  the  flats  at  its  northern  and  southern  entrances 
to  a  sufficient  depth  of  water  in  Padilla  Bay  and  Skagit  Bay,  forming  a  basin 
near  Goat  Island  by  widening  the  channel  to  200  feet  for  a  length  of  750  feet, 
and  construction  of  dikes  where  necessary  for  the  protection  of  the  cut;  esti- 
mated cost,  $122,000,  '92.  2756. 
Surveys. 
Ordered  by  act  of  September  19, 1890.   Made,  1891,  nnder  direction  of  Capt.  SymonSy 
'92,  2753. 


TAIiLAHATCHEE  RIVER,  AIISS.— Improysmbnt  of. 

(Continued  from  Vol.  II,  p.  516.) 

Appropriations. 

1879-'87 $27,500 

1888 5,000, '88.  1364. 

1890 5,000,  '90, 1899. 

1892 5,000,  '92, 1650. 

Total 42,500 

List  of  appropriations,  '88.  1363. 
En^^ineers. 

Chief  of  Engii<ieers. 

Reports, '88,  182;  '89.  213;  '90, 192;  '91,  244;  '92.  236. 
Engineer  in  Charge. 
Capt.  J.  H.  Willard,  1887-^—.    Reports,  '88, 1363;  '89. 1613;  '90, 1897;  '91, 2003: 
'92, 1648. 
Operations* 
1887-'88.  No  operations  for  lack  of  funds,  '88. 1363. 
1888-'89.  265  snags  and  logs  removed  from  the  channel,  '89.  1614. 
1889-'90.  424  snags  and  logs  and  3  wrecks  removed  from  the  channel,  and  12,920 

trees  and  435  square  yards  brush  cleared  from  the  banks,  '90,  1899. 
1890-91.  302  snags  and  53  logs  removed  from  the  channel,  and  417  shore  sna^, 

2,902  trees,  and  95  square  yards  of  brush  cleared  from  the  banks,  '91,  2004. 
1891-92.  398  snags  and  2  wrecks  removed  from  the  channel,  '92.  1650. 
Projects. 
By  Maj.  Benyaurd,  1879,  for  improvement  of  the  low-water  navigation  of  the  river 
from  its  junction  with  the  Cold  Water  River  to  the  mouth,  a  distance  of  165 
miles,  by  removal  of  snags,  trees,  and  the  wreck  of  a  steamer;  estimated  cost. 
$40,000,  '79.  116, 971, 985;  '87.  200, 1774.    Improvement  not  considered  perma- 
nent,  '88^  1363. 


TALLAPOOSA  RITER,  ALA.— Improvement  ov. 

(Continued  from  Vol.  II,  p.  617.) 

Appropriations. 

1882-'87 $32,500 

1888 7,500, '88,  1185. 

1890 4, 000, '90.  1651. 

Total 44,000. 

List  of  appropriations,  '88,  1184. 
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TAIiliAPOOSA  RIFEB,  ALA.— ContinnecL 

ISnfflneers. 

Chirf  of  Enginkvrs. 

Reports, '88,  156;  '89, 182;  '90, 165;  '91,  206;  '92,  201. 
Engineers  in  Charge. 
Capt.  R.  L.  Hoxie,  1885-'89.    Report,  *88,  1184. 

Capt.  P.  M.  Price,  188^'—.    Reports,  '89,  1396;  '90,  1649;  '91, 1741 ;  '92,  1422. 
Assistant 
C.B.  Percy.    Reports, '89,  1398;  '90, 1650;  '92,  1423. 
Operations. 
1887-'88.  2,510  loffs  and  snags  and  41  cabic  yards  marl  removed  from  the  channel, 

and  214  overhanging  trees  cat  from  the  banks,  '88,  1185. 
1888-^89.  2,124  log»  and  snags  removed  from  the  channel,  and  4,293  overhanging 

trees  from  the  banks,  '89,  1398. 
1889-'90.  1,184  lo^s  and  snags  and  1  sunken  ferryboat  removed  from  the  channel, 

564  overhanging  trees  cut  from  the  banks,  '90,  1650. 
1890-'91.  No  operations,  '91, 1742. 

1891-92.  185  snags  removed  from  the channeli  and  57  trees  cleared  from  the  banks, 
'92,  1423. 
Physical  Characteristics. 

Character  of  the  river  bottom  and  banks,  '89,  1897;  '90,  1694. 
Projects. 
By  Maj.  Damrell,  1881,  for  improvement  of  the  Tallapoosa  River  frt>m  the  foot  of 
Tallassee  Reefs  to  its  mouth,  a  distance  of  48  miles,  giving  a  3-foot  channel 
with  a  60-foot  width  In  soft  rock  cuts,  and  200  feet  in  open  river,  by  removal 
of  snags,  logs,  and  similar  obstructions,  bank  protection,  dike  and  wing-dam 
constmction,  and  gravel  and  soft  rock  excavation;  estimated  cost,  $40,125, 
•81,  1230; 
'87, 1285.    Up  to  1890  $44,000  was  expended  upon  this  improvement  over  the  orig- 
inal estimate,  being  due  to  Insufficient  appropriations,  '90,  1649. 


'TAIHPA  BATy  FliA.— -Improybmsnt  or. 

(Continued  from  Vol.  II,  p.  517.) 

^riatlons. 

i880-'87 $70,000 

1888 25,000,  '88,  1114. 

1890 25,000,  '90,  1605. 

1892 10, 000, '92,  1388. 

Total 130,000 

List  of  appropriations,  '89,  1343. 
Contracts. 

1888.  D.  G.  Ambler,  for  dredgine,  at  29  cents  per  cubic  yard,  '89, 1344. 
1891.  Alabama  Dredging  and  Jetty  Company,  for  dredging,  at  25  cents  per  cubic 
yard,  '91, 1657. 
Engineers. 
Chief  of  Ekoixkvrs. 

Reports, '88,  148;  '89, 171;  '90,  153;  '91, 192;  '92, 189. 
Enoineebs  in  Charge. 
Capt.  W.  M.  Black,  188&-'92.    Reports,  '88, 1112;  '89, 1342 ;  '90, 1604;  '91, 1655. 
M^.  J.  C.  MaUery,  1892-'—.    Report,  '92,  1386. 
Operations. 
1887-88.  473  cubic  yards  rock  removed,  and  7,250  tsubic  yards  material  dredged 

from  the  channel,  '88,  1113. 
1888-'89.  No  operations,  '89,  1344. 

188^' 90.  14,688  cubic  yards  material  dredged,  '90,  1605. 
189(>-'91.  48,771  cubic  yards  material  dredged,  '91,  1656. 
1891-^92.  52,664  cubic  yards  material  dredged,  '92,  1388. 
Physical  Characteristics. 

Description  of  the  bay,  '88,  1112;  '89,  1342. 
Projects. 
By  Lieut.  Col.  Damrell,  1879,  for  improvement  of  Tampa  Bay  by  deex>eninff  the 
present  channel  from  Ballast  Point  to  Tampa,  a  distance  of  5f  miles,  by  dredging 
and  rock  removal  to  9  feet,  with  200  feet  width  in  the  river  and  150  feet  in  the 
bay;  CHtimated  cost,  $97,000/79,  871;  '80,  1077.  Increased  in  1886  and  1887 
to  $133,000, '86,  1189;  '87, 1245. 


444  INDEX   OF 

TAIVIPA  BAT,  FLA.— Continned. 

Projects — Continued. 
This  project  was  modified  in  1888  by  Cspt.  Black,  to  provide  for  the  formatioii  and 
maintenance  of  a  channel  8  feet  deep  in  Hillsborongh  Bay  and  Hillsborongh 
River  to  the  city  of  Tampa,  and  the  formation  of  a  channel  200  feet  wide  and 
20  feet  deep  at  mean  low  water  from  the  outer  bar  to  Port  Tampa;  estimated 
coet,  $60,000/90, 1005;  '92, 1387. 
Surveys. 
Maps. 
'88,  1112. 


T AmPA  BAT  AND  OLD  TAMPA  BAT,  FliA.-EzAMurATiOH  ov 

GHA17HEL  BETWEEN. 

Engineers. 

Chief  of  Engikeebs. 

Report,  '89,  175. 
Engineer  in  Charob. 

Capt.  W.  M.  Black,  1888.    Report,  '89, 1368. 
Physical  Characteristics* 
Description  of  the  locality,  '89, 1368.  ' 

Plans* 

By  Capt.  Black,  1889,  for  improvement  of  the  waterway  conneotinnf  Tampa  and 
Old  Tampa  bays  by  excavation  of  a  channel  200  feet  wide  and  20  feet  deep  at 
mean  low  water  acrosa  the  bars,  '89, 1369. 

Surveys. 

Examination  ordered  by  act  of  Anguat  U,  1888.  Made,  1889,  under  direotLon  of 
Capt.  W.  M.  Black,  '89, 1369. 


T ANOIER  HARBOR,  TA*— Examihatiov  OV* 

Enn^ineers* 

Chief  of  Engineers. 

Report,  '91,  131, 1207. 
Engineer  in  Charge. 

W.  F.  Smith,  U.  S.  agent,  1891.    Report,  '91, 1207. 
Assistant. 
A.  Stierle.     Report,  '91,  1208. 
Piiysical  Ciiaracteristics* 

Description  of  the  locality,  '91, 1208. 
Pians. 

In  1891  Mr.  Smith  did  not  consider  the  locality  worthy  of  improYement^  *9X«  1208. 
Survevs. 
Examination  ordered  by  act  of  September  19, 1890.    Made,  1891,  nnder  direotlon 
of  W.  F.  Smith,  '91,  1207. 


TANOIPAHOA  RIFER,  Uk.— Improvemxnt  ov« 

(Continued  from  Vol.  II,  p.  518.) 

Appropriations. 

1872-'84 $U,600 

ISnffineers* 

Chief  of  Engineers. 

Report,  '89,  202. 
Engineer  m  Charge. 
Capt.  W.  L.  Fisk,  1888-'—.    Reports,  '88,  1245 ;  '89, 1527. 
Operations. 

1887-'89.  No  operations  for  lack  of  fnnds,  '88,  1246;  '89, 1529. 
Pliysicul  Ciiaracteristics. 
Description  of  the  river,  '89, 1527. 
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TANOIPAHOA  RITER,  I^A.-ContSnued. 

Plans* 

In  1888  Cant.  Fisk  reported  the  improrement  as  pnrely  local  in  its  benefits,  .'88, 1245. 
By  Capt.  Fisk,  1889,  tor  improyement  of  the  river  by  removal  of  snags  and  similar 

obstructions,  giving  a  permanent  low- water  depth  of  3  feet,  at  an  estimated 

cost  of  $5,000,  '89,  1527. 

Projecto. 

The  appropriation  of  $2,500  of  1872  was  applied  to  the  removal  of  snags  and  other 

obstructions,  '73,  64,  831. 
By  MaJ.  Howell,  1879,  for  improvement  of  the  Tangipahoa  River  from  its  junction 

with  the  Amite  to  its  moufch,  a  distance  of  53  miles,  by  removal  of  snags,  logs, 

trees,  and  similar  obstructions;  estimated  cost,  $10,700,  '79,946,949;  '86, 1241; 

'88,  1245. 
Sunreys. 
Ordered  by  act  of  August  11, 1888.    Made,  1889,  under  direction  of  Capt.  Fisk,  *89^ 

1527. 


TAR  RIT£R  itomk  Tarboro  to  Rocky  Moiint,  If.  G«— Examhta- 

TION  OF. 

(Continued  f^om  Vol.  n,  p.  519.) 

Commerce* 

Reduction  in  freight  charges  due  to  improvement,  '89, 1131« 

Enn^ineers. 

ChIKF  of  EN01NSSR8. 

Report,  '89, 148. 
Enginker  in  Charge. 
Capt.  W.  H.  Bixby,  1888.    Report,  '89, 1180. 
Physical  Characteristics. 

Description  of  the  locality,  '89,  1130. 
Plaas. 
By  Capt.  Bixby,  1889,  for  removal  of  snags,  logs,  and  similar  obstmctlons  fit>m 
Tarboro  up  to  Rocky  Mount  Little  FaUs;  estimated  cost,  $16,200,  '89. 1131. 
Surveys. 
Examination  ordered  by  act  of  August  11, 1888.    Made,  1889,  under  direction  of 
Capt.  Bixby,  '89, 1130. 


TARRTTCWN,  If.  Y«— Examination  of  Hudson  Riybb  at. 

EBffineers. 

Chief  of  Engineers. 

Report,  '89,  83. 
Engineer  in  Charge. 
Lieut.  Col.  G.  L.  Gillespie,  1888.    Report,  '89,  800. 
Plans. 
In  1888  Lieut.  Col.  Gillespie  did  not  consider  the  existing  commercial  requirements 
such  as  to  warrant  any  improvement  of  the  harbor,  <B9,  800. 
Surveys. 
Examination  ordered  by  act  of  August  11, 1888.    Made,  1888,  under  direction  of 
Lieut.  CoL  Gillespie,  '89,  800. 


TAUNTON  RITER,  MASS.— Improvement  of. 

(Continued  from  Vol.  II,  p.  519.) 
Appropriations. 

1870-'84 $157,000 

1890 7,000, '90.  564. 

1892 7,000,  '92,615. 

Total 171,000 
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TAVNTON  RITEB,  MASS.-Clontiniied. 

ISnfrlneers. 

Chief  of  Enoinrerb. 

Keporto,  '88.  37,44;  '89.  47,55;  '90,  42;  '91,  53;  '92,  57. 
Enginkers  in  Charge. 
Lieut.  Col.  G.  H.  Elliot,  1882-'89.     Repwrt,  '88,  515. 
Maj.  W.  R.  Livermore,  1887-'92.      Reports,  '88,  492,517;   '89,  618,647;  *90,  563; 

'91,  707. 
Capt.  W.  H.  Bixby,  1892-'—.  *  Report,  '92,  613. 
Operafions. 
1887-88.  Channel  completed  under  outstanding  contracts  as  projected,  '88,  493. 
1888-'90.  No  operations, '89.  619;  '90,  564. 
1890-'91.  Dredging  by  hired  labor,  '91,  708. 
1891-^92.  2,650  cubic  yards  material  dredged,  '92,  615. 
Physical  Characteristics. 

Description  of  the  locality,  '88,  515, 516. 
Projects. 
The  project  of  11371  proposed  the  formation  of  a  channel,  by  dredging,  9  feet  deep  at 
high  water  through  the  shoals  between  Dighton  and  Weir  village;  estimated 
cost,  $54,400,  '71,  94, 891. 
The  project  for  this  improvement  in  1880  had  as  its  object  to  secure  a  navigrable 
depth  at  high  water  of  11  feet  and  a  width  of  60  feet  from  Weir  Bridge  to 
Shipyard, 80  feet  wide  and  11  feet  deep  to  the  Needles;  thence  to  Berkley 
Bridge  same  width  and  12  feet  depth,  and  Arom  Berkley  Bridge  to  Digbton  100 
feet  width  and  12  feet  depth;  estimated  cost,  $94,000,  '80,  376;  '86,  595. 
In  1888  M%j.  Livermore  proposed  the  continuation  of  the  improvement  by  ^riden- 
ing  the  80- foot  channel  to  its  full  dimensions  where  too  narrow ;  the*  removal 
of  bowlders  obstructing  the  channel  between  Berkley  Bridge  and  Taantoa* 
also  removal  of  ledge  rock  in  the  channel  below  Peters  Point;  estimated  cost' 
$14,061,  '88,  518.  ' 

This  additional  project  increased  the  total  estimate  to  $108,000  in  1889,  '89  619* 
'92, 614.  '        ' 

Surveys. 
Ordered  by  act  of  August  5, 1886.    Made,  1887,  under  direction  of  MaJ.  LiTermore. 
'88,  517;  '89,  647.  ^ 


TCHEFIJNCTE  RIY£H  AND  BOOUE  FAIilA  (FAIiAV'A).  I^.- 

Improvkmbnt  of. 

(Continued  fh>m  Vol.  II,  p.  520.) 

Appropriations. 

1872-'87 $11,500 

1890 1,000, '90,  1738. 

1892 1, 000, '92,  1483. 

Total 13,500 

List  of  appropriations,  '92,  1482. 
Commerce. 

Capt.  Fisk  reports  the  benefit  of  the  improvement  as  local,  '88, 1244. 
Enpineers. 
Chief  of  Enginekrs. 

Reports, '88,  167,217;  '89.  194,202;  '90,  175;  '91,  222;  '92,  215. 
Enginkers  in  Charge. 
Capt.  W.  L.  Fisk,  1888-'91.    Reports,  '88,  1243 ;  '89, 1482, 1529;  '90,  1737. 
Capt.  J.  H.  Willard,  1889.    Report,  '89,  1628. 
Maj.  J.  B.  Quinn,  1891-'—.    Reports,  '91,  1818;  '92,  1481. 

A  aATHT  A  NT 

D.  M.  Marshall.    Report,  '89, 1628. 
Operations. 

1887-'91.  No  operations, '88,  1243;  '89,  1482;  '90,  1737. 

1891-92.  161  snags  and  102  logs  removed  from  the  channel,  and  143  trees  cleared 
from  the  banks,  '92,  1482. 
Plans. 

Capt.  Fisk,  1889,  reported  that  beyond  the  annual  appropriation  of  $1,000  for  enaff- 
ging,  etc.,  the  Tchefuncte  and  Bogue  Falia  were  unworthy  of  improvement  on 
account  of  the  large  cost  relatively  to  the  value  of  ^e  commerce  to  be 
benefited,  '89, 1630.  . 
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TCHfiFUNCTE  RIFE R  AND  BOGVE  FAI.IA  (FAL.ATA),  I^A.— 

Continued. 
Plans — Continned. 
In  lb89  Capt.  Willard  did  not  oonsider  the  Bogne  Falia  worthy  of  impiOYement. 
'89,  1629. 
Projects. 
The  ap]>ropriation  of  $6,000  in  1872  waa  applied  to  the  remoyal  of  the  wreck  of  the 

Sailboat  Oregon,  '73,  65, 634. 
[aj.  Howell,  1880,  for  improvement  of  the  Tchefimcte  River  by  removal  of 
siiagB  and  similar  obstructions  from  the  mouth  to  Covington  and  dredging  on 
bar  at  entrance  to  Lake  Pontchartrain:  estimated  cost,  ^,460,  '80,  1182. 
By  Mai.  Stickuey,  1884,  for  formation  of  a  cnannel  across  the  bar  100  feet  wide  and 
7  ^et  deep  by  dredging  and  the  construction  of  2,500  linear  feet  of  break- 
water; estimated  cost,  $20,400, '84,  1270. 
In  1889  Capt.  Fisk,  after  examination,  reported  the  Tohefuncte  and  Bogue  Falia 
as  unworthy  of  any  improvement  beyond  the  annual  appropriation  of  $1,000 
for  snagging,  '89,  1530. 
§iirveys« 
Examination  ordered  by  act  of  August  11, 1888.    Made,  1889,  under  direction  of 
Capt.  Willard,  '89,  1628. 


TCHlJIiA  LAKE,  miss.— Improvement  ow. 

(Continued  from  Vol.  II,  p.  520.) 

A  ppropriatioiis. 

1881-^87 $9,000 

1888 3, 000, '88,  1362. 

1890 3,000 

1892 3, 000, '92,  1647. 

Total 18,000 

List  of  appropriations,  '90,  1897. 
Ensrineers. 

Chief  of  Engineers. 
Reports,  '88,  181;  '89,  218;  '90,  192;  '91,  244;  '92,  236. 

ENcitNEER  IN  Charge. 
Capt.  J.  H.  Willard,  1887-'-.    Reports,  '88, 1361;  '89, 1612;  '90, 1896;  '91.  2001 ; 
'92,  1645. 
Operations. 

1887-'88.  No  operations,  '88, 1361. 

1888-'89.  104  snags  removed  from  the  channel;  1,320  trees  and  125  square  yards 
brush  cleared  from  the  banks,  '89, 1612. 

1889-'90.  No  operations,  '90, 1897. 

1890-'91.  70  snags  and  3  log  jams  removed  from  the  channel,  and  884  trees  and  660 
square  yards  of  brush  cleared  from  the  banks,  '91,  2001. 

1891-92.  340  snags  removed  from  the  channel,  and  1,624  trees  girdled;  1,833  lean- 
ing trees  cut;  2,743  logs  and  shore  snags  removed,  and  56,735  square  yards 
brush  cut,  '92,  1646. 

Projects* 

By  Maj.  Benyaurd,  1879,  for  improvement  of  Tchula  Lake  from  Honey  Island  to  its 
junction  with  the  Yazoo,  a  distance  of  80  miles,  by  removal  of  logs,  snags,  and 
similar  obstructions;  estimated  cost,  $10,000,  '80,  1351.  • 

The  improvement  not  considered  permanent,  '86,  234. 


TENNESSEE  RIVER  above  and  below  Chattanooga,  Tenn.— 

Improvement  of. 

(Continued  from  Vol.  II,  p.  521.) 

Appropriations. 

Below  Chattanooga. 

1827-'87 $2,960,551.94 

1888 250, 000. 00, '88,  1600. 

1890 475, 000. 00, '90,  2126. 

1892 500, 000. 00, '92,  1961. 

Total 4,235,551.94 
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TENNESSEE  RITER  above  and  below  ChwMmmo^m^  Te: 

Continaed. 

Appropriatloas— Continaed. 

Ahovk  Chattanooga. 

1862-^87 $276,000.00 

1888 15, 000. 00, '88,  1593. 

1890 30, 000. 00, '90,  2113. 

1892 25, 000. 00, '92,  1914. 

Total 346,000.00 

List  of  appropriations  for  improvement  below  Chattanooga,  '91»  19S1« 
List  of  appropriations  for  improvement  above  Chattanooga^  '92,  1913. 

Commerce* 

Commerce  of  the  Upper  Tennessee;  prospective  advantages  to  be  deriTod  from 

completion  of  improvement, '88,  1598;  '89,  1822,1829. 
List  of  steamers  plying  above  Chattanooga,  '92,  1918. 

Contracts* 

1891.  W.  Kirk,  for  pile  and  stone  dike  constrnotion,  at  a  total  of  $14^555,  '92,  2268. 
Neely  &  Smith,  for  rock  removal,  at  $1.75  per  ton,  '92, 1947. 

Engineers. 

Chief  of  Engineers. 

Reports, '88,  207;  '89,  241;  '90,  216;  '91,  278,279,286,287;  '92,  266,267,273,275. 
Board  of  Engineers. 
Convened  at  Nashville,  Tenn.,  October  22,  1890,  by  8. 0.  No.  83,  to  report  npon  a 

project  for  removal  of  obstructions  in  the  Tennessee  River,  known  as  the 

''  Suck.''    Report,  '91,  2313.    (Lieut.  Col.  Barlow  and  M^s.  Mackenzie  and 

Adams.) 
Convened  at  Nashville,  Tenn.,  October  23, 1890,  by  8.0.  No.  88,  to  report  as  to 

what  changes  and  additions  are  reouired  in  the  Muscle  Shoals  Canal  system. 

Report,  '92,  2314.    (Lieut.  Col.  Barlow  and  Majs.  Mackenzie  and  Adams.) 
Convened  at  Nashville,  Tenn.,  October  28,  1890,  by  S.  O.  No.83,  to  report  npon 

improvement  of  Colbert  and  Bee  Tree  shoals.'  Report,  '91,  2317.     (Lieutb  CoL 

Barlow  and  Majs.  Mackenzie  and  Adams.) 
Engineers  in  Charge. 
Lieut.  Col.  J.  W.  Barlow,  1886-'92.    Reports,  '88, 1591;  '89, 1819;  '90,  2111;  '93, 

2252, 2253.  « 

Capt.  6.  W.  Goethals,  1891-'92.    Reports,  '91,  2303, 2311, 2322;  '92,  1495, 1956. 
Lieut.  Col.  H.  M.  Robert,  1892-'—.    Report,  '92,  1911. 

A^Afll  ST  A  WI*R 

W.  A.  McFarland.    Reports,  '91,  2307;  '92,  1964. 
D.  L.  Sublett.    Report,  '92,  1951. 
W.  G.  Williamson.     Report,  '92,  1953. 

I^enrisiation. 

Act  of  April  6, 1889,  legislature  of  Tennessee,  fixing  the  tonrce  and  extent  of  tlie 
Tennessee  River,  '89,  1820. 

Obstructions. 

List  of  bridges  over  the  Tennessee  River,  '89,  1828;  '90,  2125. 
Operations. 

Above  Chattanooga. 

1887-^88.  140  linear  feet  of  riprap  dam  built ;  788  cubic  yards  riprap  qnarriad,  and 
30  cubic  yards  loose  rock  removed ;  127  snags  removed,  and  108  trees  oat  from 
the  banks,  '88.  1593. 

1888-89.  577  cubic  yards  riprap  quarried  and  placed  in  dams  at  White  Creek 
Shoals ;  42  snags  removed,  and  1,872  trees  cut  from  the  banks,  '89,  1821. 

1889-90.  3,000  cubic  yards  stone  quarried  and  built  into  dams,  and  510  snags 
removed  from  the  channel,  '90, 2113. 

189(>-'91.  White  Creek  Island  Dam  extended  G90  feet,  and  346  linear  foot  of  spur 
dnm  built;  40  cubic  yards  rock  and  24  snags  removed  from  the  channel,  and 
258  overhanging  trees  cleared  from  the  banks,  '91,  2254. 

1891-'92.  Lower  dam  repaired  and  raised  throughout  a  length  of  1,600  feet; 
upper  dam  at  tow-head,  and  spur  dam  on  reef  repaired;  repairs  to  plant, 
'92,  1914. 
Below  Chattanooga. 

1887-'88.  3,315  cubic  yards  solid  rock,  750  cubic  yards  loose  rock,  sand,  and   i 
gravel,  and  48,706  cubic  yards  earth  excavated;  246  cubic  yards  stone  quar- 
ried; 2,546  cubic  yards  masonry  laid,  and  2,465  cubic  yards  of  riprap  andcof-   j 
ferdam  built;  miscellaneous  work  upon  maneuvering  gear  at  Big  Mosole  and 
Elk  River  shoals,  '88,  1595, 1597. 
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TEIVNESSEX:  RIVER  above  and  below  Chattanooga,  Tenn.— 

Continued. 

Operations— Continaed. 
Below  Chattanooga— Continued. 

1888-^89.  37^000  cubic  yards  material  excavated  and  placed  in  embankments; 
2,313  cubic  yards  dimension  stone  and  riprap  quarried;  4,573  cubic  yards  rub- 
ble masonry  laid  at  Big  Muscle  Shoals ;  7,373  cubic  yards  material  dredp^ed ; 
425  cubic  yards  ri|)rap 'stone  quarried,  and  489  cubic  yards  masonry  laid;  8,000 
cubic  yards  material  placed  in  dams  at  Elk  River  Sboals,  '89,  1825, 1826. 

1889-^90.  24,000  cubic  yards  earth  and  rock  excavated,  12,000  cubic  yards  em- 
bankment built,  2,900  cubic  yards  dimension  and  riprap  stone  quarried,  and 
2,400  cubic  yards  rubble  masonry  laid  at  Big  Muscle  Shoals  Canal;  17,820 
cubic  yards  earth  excavated,  1,284  cubic  yards  riprap  quarried,  and  5,600  cubic 
yards  cut  stone  and  rubble  masonry  placed  at  Elk  River  Shoals  Canal,  '90. 
2117. 2118. 

1890-'91.  934  cubic  yards  of  stone  and  210  cords  of  brush  used  in  bank  protection 
at  Livingstone  Point;  358  piles,  1,124  cubic  yards  stone,  and  303  cflfe-ds  of  brush 
used  in  dike  construction,  '91,  225i6, 2257.  Drift  sluice  built  in  Brow^ns  Island 
Dam,  Elk  River  division,  '91,  2305.  Dam  across  Second  Creek,  on  the  Muscle 
Shoals  division,  extended  30  feet;  new  abutment  built;  9,000  cubic  yards 
material  dredged  from  the  levels  of  Lock  7 ;  remains  of  cofferdam  below  Lock 
9  removed ;  lock  houses  at  locks  1, 6,  and  7  completed,  and  in  progress  at  locks 
3  and  4,  '91,  2305, 2306.    Operation  and  care  of  Muscle  Shoals  Canal,  '91,  2322. 

1891-92.  Pile  and  stone  dike  shore  protection  completed  at  Livingstone  Point 
under  contract,  '92,  1917.  8,083  cubic  yards  of  rock  and  3,793  trees  removed 
from  Tumbling  Shoals  and  Sack  Point,  '92,  1947.  Drift  sluice  above  Lock  A 
completed;  lock  houses  completed  at  Lock  A;  20,500  cubic  yards  material 
excavated  from  channel  below  Lock  B,  '92,  1948.  Gap  at  inner  end  of  wing 
dam  at  head  of  canal  closed :  5  miles  of  railway  built  along  the  towpath,  '92, 
1949.    Operation  and  care  or  Muscle  Shoals  Canal,  '92,  1956. 

Physical  Characteristics. 

Description  of  the  river,  '88,  1591, 1592. 

Surface  velocity  of  current  at  different  readings  of  gauge  at  head  of  Tumbling 

Shoals,  Tennessee  River,  '92,  1953. 
Statement  showing  difference  in  feet  between  high  and  low  water  at  important 

points  between  Chattanooga  and  Bridgeport,  '92,  1953. 

projects. 

Above  ChattaKooga. 

By  Maj.  McrnrlaiuT,  1871,  for  an  improved  channel  to  a  depth  of  3  feet  at  low 
water  between  Chattanooga  and  Kuoxville,  a  (liHtance  of  189  miles,  and  requir- 
ing the  removal  of  29  obstructing  reefs  and  shoals ;  estimated  cost,  $175,000, 
•71,  502,507;  '77,  579.  Increased  in  1887  to  $225,000,  '79,  1248;  '80,1669;  '81, 
1841;  '87,  1738. 

In  1890.  affcei'  an  expenditure  of  $271,000,  $29,000  was  estimated  as  required  for 
completion  of  the  projected  improvement,  '90,  2113, 2114. 
Below  Chattanooga. 

The  projects  of  1872-'77  proposed  the  improvement  of  about  456  miles  of  river 
by  the  coustruction  of  a  canal  14^  miles  loii'ij,  70  to  120  f<'«'t  wid*',  and  6  feet 
deep  around  Muscle  Shoals;  a  canal  1^  miles  long,  around  Elk  River  Shoals; 
in  blasting  a  channel  through  the  bed  rock^  and  construction  of  wing  dams  at 
Little  Muscle  Shoals,  and  in  removing  the  obstructions  above  Decatur  and 
below  Florence;  estimated  cost,  $4,133,000, '70,  389;  '73,  544;  '77,  i,584;  '86, 
1510, 1513:  '87,  1740. 

By  Board  of  Engineers,  1890,  for  improvement  of  Little  Muscle  Sho&ls  by  con- 
struction of  a  canal  around  the  shoals,  and  continuation  of  the  same  to  the 
Florence  Bridge;  estimated  cost,  $3,037,000,  '91.  2316. 

By  Board  of  Engineers,  1890,  for  improvement  of  Colbert  and  Bee  Tree  shoaU 
by  construction  of  a  canal  around  the  shoals  on  the  south  bank  of  the  river; 
estimated  cost,  $2,500,000,  '91,  2321. 

Surveys. 

Survey  of  Browns  Island  Chute.    Made,  1888,  under  dixection  of  Ident.  CoL 

Barlow,  '88^  1598. 
Maps. 
'90,  2126;  '92,  2321. 

8648 ^29 
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TENflAS  RIVER  AMO  BA¥OV  MACOIV,  liA.—lMPBOVBMXMT  on 

(Continued  from  Vol.  II,  p.  523.) 

Appropriations. 

1881-'87 $11,000 

1888 5,000, '88,  1356. 

1890 5,000,  '90,  1889. 

1892 5,000, '92,  1619. 

Total 26,000 

List  of  appropriations,  '92,  1617. 
Enifineers* 

Chief  op  Enginbkrs. 

Reports,  '88,  180;  '89.  211;  '90,  190;  '91,  241;  '92,  233. 
Engineer  IN  Chabqe. 
Capt.J.H.Willard,  1887-'— .    Reports, '88, 1354 ;  •89.  1605;  '90,  1888:  •91.19B: 
•92, 1617. 
Operations. 
1887-88.  330  snags  removed  from  the  channel,  and  392  shore  sna^a  and  leanin*:  itv* 

cleared  from  the  banks,  '88,  1355. 
1888-'89.  1,939  snags  and  logs  removed  from  the  channel,  and  5,480  trees  from^ 

banks  '89  16(^. 
1889-'91.  No  operations,  '90.  1888;  '91, 1990. 

1891-92.  875  snags,  1,512  stamps,  and  1,450  short  snags  removed,  aud  2,398  tns 
and  logs  cleared  from  the  banks,  '92,  1619. 
Projects* 
By  Maj.  Benyaurd,  1880,  for  the  removal  of  snags,  logs,  and  similar  obstmctiw 
i'rom  the  month  to  Dallas,  a  distance  of  180  miles;  estiuiatcnl  coat  123.0011 
'dl,  1457, 1461.  Also  the  removal  of  the  same  class  of  obBtructioDs  'in  Bat^ 
Macon  from  Floyd  to  its  mouth,  about  130  miles,  at  an  ebtimated  costtf 
$17,000, '88,  1355;  '92,  1617. 


THAMES  RITER,  €0]V1V«— Improvement  ov. 
(See  also  New  London  Harbor,  Conn.) 

(Continued  from  Vol.  II,  p.  524.) 

Appropriations. 

l821-'87 $306,800 

1888 50,000, '88.  .525. 

1890 20,000, '90,  603. 

1892 30, 000, '92,  655. 

Total  ...; 406,800 

List  of  appropriations,  '88,  524;  '90,  603. 
Contracts. 

1888.  Hartford  Dredging  Company,  for  dredging,  at  19  cents  per  cubic  vaid  "aft 
525.  '  *-  jr        , 

1889.  Hartford  Dred^ng  Company,  for  dredging,  at  15.7  cents  per   cubic  yiri 
'89,  658.     E.  Braiuard,  for  dredging,  at  18.9  cents  per  cubic  yard,  '89,  658, 

1890.  S.  &  £.  Belden,  for  furnishing  riprap  stone,  at  96  cents  per  ton^'and  ittf 
stone,  at  $1.13  per  ton,  '90,  603. 

1891.  £.  Braiuard,  for  dredging,  at  24^  cents  per  cubic  yard,  '91,  745. 
Enifineers. 

Chief  of  Engineers. 

Reports,  '88,  45;  '89,  56;  '90,  51;  '91,  63;  '92,  67. 
Engineer  in  Charge. 
Col.  D.  C.  Houston,  1886-'—.     Reports, '88,  521;  '89,  664:  '90,  600:   '91.  7tf; 
•92,652.  '       ^ 

Ouerations. 
1887-88.  6,542  tons  of  stone  delivered,  completing  1,513  linear  feet  of  dike*  37961 

cubic  yards  material  dredged,  '88,  523.  '      * 

lS88-'89.  222,392  cubic  yards  material  dredged,  '89,  656. 

1889-90.  50,421  cubic  yards  material  dredged;  894  tons  stone  and  247  tons  TiutP 
delivered,  '90,  601,  602.  ^^ 

1890-*91.  28,414  cubic  yards  material  dredged,  '91,  744. 
1891-92.  73,419  cubic  yards  material  dredged,  '92,  654. 
Projects. 
In  1821  obstructions  placed  in  the  river  during  the  war  of  1812  were  removad. 
'79,  333.  ^ 
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y..j»:  THAMES  R1V£B,  COMN.-Coutinued. 

F  roj  ects — Continued. 
•)  The  lii'Bt  definite  project  for  improving  the  river  was  that  of  1836,  which  proposed, 

by  dredf^ing  and  the  construotion  of  wing  dams,  to  provide  a  channel  100  feet 
wide  and  14  feet  4leep  at  high  water;  the  desired  results  were  obtained,  but 
the  shoals  subsequently  re-formed,  '73,  983;  '86,  630. 
The  project  of  1866  proposed  the  re-formation,  by  dredging,  of  a  channel  100  feet 
wide  and  14  feet  deex)  at  high  water  across  the  bars  below  Norwich;  estimated 
cost,  $65,000, '66,  iv,  197;  '68,  752;  '73,  983. 
In  1878  the  project  was  modified  to  provide  for  a  channel  100  feet  wide  and  14  feet 
deep  at  low  water  iVoni  Indian  Point  to  Norwich;  estimated  cost,  $75,000,  '78, 
395.  3SHS.    Increased  in  1880,  for  removal  of  Middle  Grounds  at  Norwich,  to 
$101,000, '80,  442. 
In  1882  the  project  was  further  modified  so  as  to  provide  for  increasing  tlie  width 
of  the  channel  to  200  feet  over  the  first  3^  miles  below  Norwich,  together  with 
r  <M«  ^^^  construction  of  training  walls  if  necessary  for  the  rectification  of  the 

*6:1»-  river;  estimated  cost,  $208,080,  '82,  603;  '87,  582. 

In  1888  the  project  was  further  extended  to  secure,  by  dredging,  a  16-foot  channel 
uji  to  Aliyns  Point,  and  a  14-foot  channel  from  Allyns  Point  to  the  end  of  the 
tfUfi'^'  existing  improvement;  this  increased  the  total  esLiuiulea  co8fc  to  $248,280, 

making  the  present,  1889,  estimate  for  completion  $95,600,  and  increasing  the 
i'f^'*'*^  estimated  cost  for  annual  maintenance  tu  $8,000;  '89,  655;  '92,  654. 

Surveys. 
Maps. 
poxfii  »39^  656. 


AueJ     THOROIJOHFARE  between  Cape  May  and  Great  Bay,  H.  J.— 

"^Ji"'  Survey  ok. 

M^fti    Commerce. 

*'  Commerce  to  be  benefited  by  improvement,  '88,  728,  729. 

finRTineers. 

Chief  of  Enginbebs. 
Keports,  '88,  86;  '91,  118. 
^  Engineers  in  Charge. 

^  *  Lieut.  Col.  H.  M.  Robert,  1888.    Report,  '88,  724,  730. 

Maj.  C.  W.  Raymond,  1891.    Report,  '91,  1097. 
Assistant. 
L.  Y.  Schermerhom.    Report,  '88,  725, 731. 
Pliysical  Characteristics. 

Description  of  the  locality,  '88,  724, 726;  '91,  1097. 
Plans. 
By  Liieut.  Col.  Robert,  1888,  for  excavation  of  a  channel  50  feet  wide  and  6  feet  deep 
at  mean  low  water  throughout  the  length  of  the  thoroughfare  running  back 
of  the  ocean  from  Cape  May  to  Great  Bay,  N.  J.,  involving  the  removal  of 
1,310,000  cubic  yards  of  material,  at  an  estimated  cost,  if  done  by  contract,  of 
$200,000;  or,  if  done  by  hired  labor,  of  $130,000,  '88,  731. 
After  examination  in  1890  Maj.  Raymond  did  not  consider  that  the  commercial 
Ji  interests,  present  or  prospective,  warranted  the  expenditure  involved  in  the 

'  improvement, '91,  1098. 

^ '      Surveys. 
;,  i  Made,  1888,  under  direction  of  Lieut.  Col.  Robert,  '88,  730. 

i's  Maps. 

•88,  734. 


'^ 


THriVDCR  BAT,  MICH.— (See  Alpena  Harbob.) 


^  TICKFAIW  RITER,  I^A.— Improvement  ov. 

(Continued  from  Vol.  II,  p.  525.) 

(^      A  o  pro  priations. 

1881-87 $6,000 

1888 1,000, '88,  1246. 

;^            18fH) 1,000, '90,  1740. 

1892 1,000, '92,  1485. 

Total 9,000 

jjBt  of  appropriations,  '92,  1484. 
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TICKFAUr  RIFER,  liA.-Continned. 

Enirineers* 

Chikf  of  Enginebrs. 
•      Reports,  '88,  167;  '39,  195,202;  'SO,  176;  '91,  222;  '92,  216. 
Engineers  in  Charge. 
Capt.  W.  L.  Fisk,  1888-'91.     Reports,  '88,  1246;  '89,  1483, 1530;  '90,  1739. 
Maij.  J.  B.  Quiuu,  1891-'—.    Reports,  '91,  1819 ;  '92,  1484. 
Operations* 
1887-'88.  Snags  and  obstructions  removed,  '88, 1246. 

1888-'89.  Removal  of  obstructions  with  United  States  plant  continued,  '89,  14S8. 
1889-^91.  No  operations,  '90,  1739. 

1891-92.  83  suags  and  14  logs  removed  from  the  channel,  and  103  trees  cleared  fron 
the  banks,  '92,  1484. 
Plans. 
After  examination  in  1889  Capt.  Fisk  did  not  consider  the  stream  worthy  of  inipzore- 
ment  beyond  that  contemplated  in  the  existing  project,  '89,  1531. 
Projects. 
By  Maj.  Howell,  1880,  for  improvement  of  the  Tickfaw  River  from  Van  Buren  Plaee 
to  Natalbany  and  Ponchatioula  River,  a  distance  of  45  miles,  by  removal  of  snags, 
logs,  and  similar  obstructions;  estimated  cost,  $10,230,  '80,  1184;  '92,  1484. 


TICOIVDEROOA  RIVER,  N.  T.— Ihprovxmsnt  of. 

(Continued  from  Vol.  II|  p.  526.) 

Appropriations. 

1881-'87 $12,000 

1888 2, 500, '88,  2102. 

1890 2, 000, '90,  2883. 

Total 16,500 

Engineers. 

Chief  of  Engineers. 

Reports, '88,  289;  '89,  342;  '90,  309;  '91,  387;  '92,  365. 
Engineer  in  Charge. 
Maj.  M.  B.  Adams,  1885-'—.    Reports,  '88,  2101;  '89.  2451;  '90,  2882;  •91    2936: 
■92.  2(313.  ' 

Operations. 
1887-'88.  10,870  cubic  yards  material  dredjijed,  '88,  2101. 
1888-'89.  15,418  cubic  yards  material  dredged,  '69,  2451. 
1889-'91.  No  operations,  '90,  2882. 

1891-'92.  8,132  cubic  yards  material  dredged,  '92,  2613. 
Projects, 
By  Lieut.  Col.  Michler,  1880,  for  improvement  of  Ticonderoga  River  by  excaTstioi 
of  a  channel  100  feet  wide  and  8  feet  deep  from  the  8-foot  curve  in  Lake 
Champlaiu  to  the  railroad  bridge,  thence  60  feet  to  the  foot  of  the  falls  al 
Ticondfjroga;  also  to  widen  the  chainiel  in  front  of  Cassey  and  Bisbope  docks 
to  100  feet  and  to  extend  a  cat  100  feet  wide  diagonally  acrosd  the  basin  -  esti- 
mated cost,  $42,516,  '81,  728, 729;  '92,  2613.  ' 


T1I.I.A1IIOOK  BAT  AND  BAR,  OREO.— Impbovbmskt  ov. 

(Continued  from  Vol.  II,  p.  526.) 

Appropriations. 

1888 -•-.  $5, 200, '88,  300. 

1890 500, '90,  2980. 

1892 15,  000, '92,  2703. 

Total 20,700 

Commerce. 

Commercial  interests  of  Tillamook  Bay,  '91,  3201. 
Contracts. 
1889.  K.  L.  Hall,  for  brash  and  stone  dike  construction,  at  $2  per  ninninff  foot.  "891 
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TII^IiAIVIOOK  BAT  AND  BAR,  OREO. -Cod tinned. 

Gng^iiieersi. 

Chikf  op  Engineers. 

Reports, '88,  300;  '89,  357;  '90,  321;  '91,  404,411;  '92,  377,384. 
Enginkkrs  in  Chaugk. 
ta3  Capt.  W.  Yonng,  1888-'90.    Reports,  '88,  2150, 2152 ;  '89,  2522. 

Capt.  T.  W.  Symons,  1890-'—.    Reportn,  '90,  2979;  '91,  3200;  '92, 2701, 2742, 2744. 
Assistants. 
Lieut.  £.  BniT.    Report,  '88,  2151. 
a«il  W.  H.  Wood.     Report,  '91,  3201. 

A.  J.  McMillan.    Report,  '92,  2743,  2746. 
^  J.  R.  Savage.    Report,  '92,  2751. 

Operations. 
1887-89.  No  operations,  '88,  2152;. '89,  2522. 
^■i.  1889-'90.  1,148  linear  feet  of  sheet  pile  dike  and  448  linear  feet  of  pile  and  brush 

•£  revetment  built  at  Dry  Stocking  Bar,  '90,  2979. 

189a-'92.  No  operations,  '91,  3200;  '92,  2701. 
Physical  Characteristics* 

Description  of  the  locality,  '88,  2152. 
Plans. 
By  Capt.  Symons,  1891,  for  forming  a  connection  between  the  north  and  middle 
channels  above  Bay  City  by  dredging  a  channel  200  feet  wide  and  6  feet  deep 
at  low  water:  construction  of  a  dike  along  the  west  side  of  this  channel,  and 
extending  across  the  middle  channel,  so  as  to  direct  the  current  through  the 
cut ;  construction  of  a  dike  to  close  the  south  channel  and  to  turn  its  current 
into  the  middle  channel,  and  closing  by  a  dike  one  of  the  chauuelB  at  the  out- 
let to  Hoquarton  Slough;  estimated  cost,  $100,000,  '92,  2745, 2746. 
Projects. 
By  Capt.  Powell,  1888,  for  dredging,  removal  of  snags  and  similar  obstructions,  and 
closing  with  brush  and  stone  dams  two  small  outlets,  giving  a  depth  of  3  feet 
over  Dry  Stocking  Bar  at  mean  high  tide;  estimated  cost,  s^,  192. 19,  '88,  2153. 
In  1890,  the  unfinished  work  under  the  prior  project  having  been  destroyed,  Capt. 
Symons  estimated  the  cost  of  longitudinal  and  spur  dikes  and  shore  protection, 
to  deepen  the  water  across  Dry  Stocking  Bar,  at  $6,000,  '90,  2980. 
Surveys. 
Ordered  by  act  of  August  5, 1886.    Made,  1888,  under  direction  of  Capt.  Powell,  '88, 

2152. 
Survey  ordered  by  act  of  September  19, 1890.    Made,  1891,  under  direction  of  Capt. 
Symons,  '92,  2744. 


TIOIVESTA  CREEK,  PA.    Examination  of. 

(Continued  firom  Vol.  II,  p.  526. ) 
Engineers. 

Chief  of  Engineers. 

Report,  '91,  294. 
Engineer  in  Charge. 
Lient.  Col.  W.  E.  Merrill,  1891.    Report,  '91,  2381. 
Physical  Characteristics. 

Description  of  locality,  '91,  2381. 
Plans. 

By  Lieut.  Col.  Merrill,  for  removal  of  obstnictions  to  such  an  extent  as  to  enable 
the  creek  to  be  used  for  rafting  purposes,  at  an  estimated  cost  of  $2,000,  '91, 
2381. 
Surveys. 

Examination  ordered  by  act  of  September  19, 1890.    Made,  1891,  under  direction  of 
Lieut.  Col.  Merrill,  '91,  2381. 


TOLEDO  HARBOR,  OHIO.— Improvement  of. 

(Continued  from  Vol.  11,  p.  527.) 
Appropriatloiis. 
Straight  cha^^nsl. 

1884-'87 $137,600 

1888 150, 000, '88,  1986. 

1890 200, 000, '90,  2758. 

1892 200, 000, '92.  2490. 

Total 687,500 
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TOLiEDO  HARBOR9  OHIO— Contiuned. 

A  ppropriations— -Continued. 

Old  channel. 

1866-^84 ir704,700 

1888 5, 000, '88,  1986. 

1890 5,000, '90,  2759. 

Total 714,700 

List  of  appropriations  (straight  and  old  channels),  '92,  2490. 

Contracts* 

1889.  James  Rooney,  for  dred^ng,  at  20  cents  per  cnbic  yard,  '89,  2300. 

1890.  James  Rooney,  for  dredging,  at  18^  cents  per  cubic  yard,  '90,  2756. 

1891.  J.  Rooney,  for  dredging,  at  19  centH  per  cubic  yard;  L.  P.  &.  J.  A.  Smith,  for 
dredging,  at  22  cents  per  cubic  yard, '91.  2830;  J.  Kelly,  for  construction  of 
1,800  linear  feet  of  pile  protection,  at  a  total  of  $20,911,  '91,  2834. 

Engineers. 

Chief  of  Enoinbers. 

Reports,  '88,  269;  '89,  320;  '90,  290;  '91.  364;  '92,  345. 
Engineers  in  Charge. 

Maj. L. C. Overiiian,  1883-'92.    Reports, '88,  1983;  '89,  2298;  '90,  2755;  '91,  2828. 

Lieut.  Col.  J.  A.  Smith,  1892-'—.    Report,  '92.  2487. 

AfiSISTANTis 

W.  T.  Blunt.    Report,  '90,  2759. 

Lieut.  W.  V.  Judson.    Report,  '92,  2491. 

Operations. 

18«7-'88.  01(1  channel:  No  operations  for  lack  of  futids,  '88, 1983.  Straight  chan- 
nel: 428,913  cubic  yards  material  dredged,  '88,  19S5. 

1888-'89.  Old  channel:  No  operationn, '89,  2299.  Straight  channel:  748,940  cubic 
yards  material  dredged,  '89,  2300. 

1889^'90.  Old  channel:  28,000  cubic  yards  maU^rial  dredged,  '90,  2756.  Straight 
channel:  659,970  cubic  yards  material  dredged,  '90,  2757. 

1890-'91.  Old  channel:  3,494  cubic  yards  material  dredged,  '91,  2829.  Straight 
channel:  182,077  cubic  yards  material  dre.lgcd,  '91,  2830. 

1891-'92.  Old  channel:  20,356  cubic  yards  material  dredged, '92,  2488.  Straight 
channel:  548,599  cubic  yards  material  dredged,  '92,  2488. 

Projects. 

The  original  project  of  1866  proposed  the  deepening,  by  dredging,  of  the  nataral 
channel  in  Maumce  Bay  for  a  distance  of  about  1  mile  to  a  width  of  200  feet 
and  a  depth  of  12  feet,  '66,  iii,  6,  33;  iv,  38. 

The  Board  of  Engineers  in  1869  recommended  the  adoption  of  the  present  location 
of  the  channel ;  estimated  cost,  $152,800,  '69.  118, 125, 127;  '80.  2093. 

In  1872  a  Board  of  Engineers  submitted  three  plans,  of  which  the  Secretary  of  War 
approved  that  which  provided  for  the  widening  of  the  existing  channel  to  250 
feet  at  the  top  with  a  depth  of  15  feet,  at  an  estimated  cost  of  $450,000.  '73, 
31.S-324;  '77,  953;  '80,  2094. 

In  1880  the  proposed  depth  was  increased  to  16  feet,  '80,  2097;  '87,  2285. 

In  1(S86  there  had  been  obtained  a  channel  200  feet  wide  at  bottom,  and  from  15  to 
17  feet  deep  between  Toledo  and  deep  water  in  the  lake,  under  an  aggregate 
of  appropriations  from  1866  to  1884,  inclusive,  of  $704,700,  '86,  327,  1850;  '87, 
2283. 

In  1887  a  Board  of  Engineers  recommended  a  straight  cut  from  the  month  of  the 
Maumee  River  to  Lake  Erie  by  extending  the  crib  reach  at  the  present  natural 
channel  outward  into  the  lake  and  inward  across  the  bay  to  the  present  natural 
channel  of  the  river,  thereby  utilizing  about  2  miles  of  the  previously 
improved  channel ;  the  channel  to  have  a  depth  of  17  feet  with  a  bottom  width 
of  200  feet;  estimated  cost, $1,875,000,  '87,  2286, 2297.  Approved  by  Secretary 
of  War,  '87,  2299. 

In  1800  it  was  estimated  that  $45,000  would  be  required  to  complete  the  project  of 
1872  for  improvement  of  the  old  channel,  '90,  2757. 

Surveys. 

Triangnlation  of  Maumee  Bay  made,  1890,  under  direction  of  MaJ.  Overman,  '90, 
2759. 
.    Maps. 

'89,  2304;  '90,  2766;  '91,  2831;  '92,  Atlas,  114. 
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Tons  RIVER,  N.  J.—SURYKT  OF. 

engineers. 

Chief  of  Enginbers. 

Report,  '91, 119. 
Engineer  in  Charge. 

MaJ.  C.  W.  Raymond,  1890.    Report,  '91,  1114, 1115. 

Physical  Ciiaracteristies. 

Description  of  the  locality,  '91,  1114. 

Plans. 

By  Maj.  Raymond,  1891,  for  excavation  of  a  channel  75  feet  wide  and  6  feet  deep 
at  mean  low  water  from  the  bridge  at  the  villn<;e  of  Toms  River  to  the  6-foot 
carve  below,  a  distance  of  about  3,500  feet ;  estimated  cost,  $10,000,  '91,  1115, 
1116. 

Surveys. 

Survey  ordered  by  act  of  September  19,  1890.  Made  under  direction  of  Mi^. 
Raymond,  '91,  1115. 


TOnBIOBCE  AND  BL.ACK    WARRIOR   RIVERS,  AL.A.  AND 

IHISS. — Improvemknt  of. 

(Continued  from  Vol.  II,  p.  528.) 

Appropriations. 

l870-'87 ^96,500,  '88,  1208. 

IToml>i<?bee  below  Vienna 6,000, '88,  1208. 

Tombigbeo  from  Vienna  to  Fulton 6,  .500,  '88,  1205. 

Torabiffbee  from  Fulton  to  Walkers  Brid<re 4. 000,  '88,  161. 

Black  Warrior  from  Demopolis  to  Tuscaloosa 18, 0()0,  '88,  1203. 

Black  Warrior  from  Tuscaloosa  to  Daniels  Creek 100, 0(X),  '88,  1199. 

f  Tombigbee  from  Demopolis  to  Columbus 15, 000 

Tombigbee  from  Vienna  to  Fulton 6, 000,  '90,  1702. 

1890|  Tombigbee  from  Fulton  to  Walkers  Bridge 4,000,  '90,  1701. 

I  Black  Warrior  from  Demopolis  to  Tuscaloosa 100,000,  '90,  1700. 

[  Black  Warrior  from  Tuscaloosa  to  Daniels  Creek 150,  000,  '90,  1696. 

f  Tombigbee  from  Vienna  to  Fulton G,  OOO,  '92,  14-19. 

Tombigbee  from  Fulton  to  Walkers  Bridge 3,000,  '92,  1448. 

ifioo  J  Blactk  Warrior  from  Tuscaloosa  to  Daniels  Creek 200,  000,  '92,  1444. 

i«w.  Warrior  and  Tombigbee 75,000,  '92,  1446. 

Tombigbee  from  its  mouth  to  Demopolis 12,5,  000.  '92,  1450. 

Tombigbee  from  Demopolis  to  Colum  bus 35, 000,  '92,  1451. 

Total 1,150,000 

List  of  appropriations. 

Tombigbee  below  Vienna,  '90,  1703. 

Tombigbee  from  Vienna  to  Fulton,  '89,  1439. 

Black  Warrior  from  Tuscaloosa  to  Daniels  Creek,  '89,  1198. 

WaiTior  and  Tombigbee,  '92,  1445. 

Warrior  River,  '92,  1445. 

Commerce. 

Timber  shipments  on  Tombigbee,  1888  to  1890;  decrease  in  freight  and  transporta- 
tion expenses,  '89,  1438 ;  '90, 1701. 
Importance  of  the  improvement  to  the  coal  and  iron  interests  on  the  Warrior 
liiver,  '92,  1443. 

Contracts. 

1888.  Wni.  Miller,  for  construction  of  lock- 1 cutler's  house  (Black  Warrior),  at  $1,990, 
'88,  1199. 

Efiirineers. 

Chief  of  Engineers. 
Reports,  '88,  160, 161, 166;  '89,  187,  188,  189,  194;   '90,  168, 169, 170, 171, 175;   '91, 
212, 213, 214,  215 ;  '92,  206, 207, 208, 209. 
Engineer  in  Charge. 
Maj.  A.  N.  Damrell,  1875-'—.     Reports,  '88,  1198, 1200, 1203, 1206, 1226, 1227;   '89, 
1433, 14.%,  1438, 1440;  '90,  1696. 1698, 1701, 1702,  1703, 1716;   '91.  1776, 1779, 1780, 
1781, 1783, 1784;  '92,  1440, 1444, 1447, 1448, 1450, 1451. 
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TOmBIOBEE  AND    BLACK  WARRIOR  RIFERS,  ALA.  AIin> 

miss* — Continued. 
Operations* 

1887-88.  1,040  snags  removed  from  the  channel^  and  432  trees  cut  from  the  banks 
on  Tombigbee  below  Vienna,  '88,  1207.  871  snags  and  stumps  removed  from 
the  channel  and  242  trees  from  the  banks,  clearing  25  miles  of  river  and  com- 
pleting the  projected  improvement  between  Vienna  and  Fulton,  '88, 1205.  No 
operations  on  Tombigbee  between  Walkers  Bridge  and  Fulton,  '88, 1226.  3,015 
snags  removed  from  the  channel,  and  775  trees  cut  from  the  banks  on  Black 
Warrior  between  Demopolis  and  Tuscaloosa,  '88,  1202.  Construction  of  Lock 
and  Dam  No.  1  commenced  on  Black  Warrior  between  Tuscaloosa  and  Daniels 
Creek.  '88,  1199. 

1888-*89.  No  operations  on  Tombigbee  from  Fulton  to  and  below  Vienna,  '89, 1439, 
1440.  Snags  and  trees  removed  on  Tombigbee  between  Fulton  and  Walkers 
Bridge,  '89,  1438.  No  operations  on  Black  Warrior  between  Demopolis  and 
Tuscaloosa,  '89, 1437.  7,811  cubic  yards  stone  quarried,  2,364  cubic  yards  stone 
cut,  1,438  cubic  yards  stone  laid,  and  816  cubic  yards  rock  and  1,500  cubic  yards 
earth  excavated  in  lock  and  dam  construction  on  Black  Warrior  between 
Tuscaloosa  and  Daniels  Creek, '89,  1434. 

1889-^90.  No  operations  on  Tombigbee  below  Vienna  beyond  equipment  of  plant, 
*90,  1704.  No  operations  on  Tombigbee  between  Vienna  and  Fulton,  '90, 1702. 
Removal  of  obstructions  continued  in  Tombigbee  between  Walkers  Bridge  and 
Fulton,  '90,  1701.  No  operations  on  Black  Warrior  between  Demopolis  and 
Tuscaloosa,  '90,  1699.  7,510  cubic  yards  masonry  laid,  4,100  cubic  yards  stone 
quarried,  960  cubic  yards  stone  cut,  1,541  cubic  yards  rock  and  3,780  cubic 
yards  earth  excavated,  and  1,400  cubic  yards  rock  and  earth  backing  placed 
behind  bank  wall  in  lock  and  dam  construction  on  Black  Warrior  between 
Tuscaloosa  and  Daniels  Creek,  '90, 1697. 

1890-'91.  Construction  and  repair  of  plant  for  snagging  on  the  Warrior  Biver,  '91, 
1778.  454  trees  pulled.  2,886  trees  cut,  and  1,725  logs  and  stumps  removed  on 
Tombigbee  between  Walkers  Bridge  and  Fulton, '91,  1779.     Preparation  of 

{>lant  lOT  work  on  Tombigbee  between  Fulton  and  Vienna^  '91, 1781.  Snags, 
ogs,  and  trees  removed  from  the  Tombigbee  from  its  moutn  up  to  Demopolis, 
'91,  1783.  3,446  cubic  yards  of  stone  quarried,  1,038  cubic  yards  cut,  and  567 
cubic  yards  laid ;  3, 132  cubic  yards  rock  excavation  in  lock  pit ;  3,700  cubic 
yards  of  earth  and  rock  iilliug  behind  lock  wall  in  construction  of  lock  and 
dam  in  Black  Warrior  River  between  Tuscaloosa  and  Daniels  Creek,  '91,  1786. 

1891-92.  9()0  cubic  yards  rock  and  440  square  yards  of  paving  used  in  bank  revet- 
ment and  dam  at  Lock  No.  1  ^  2,793  cubic  yards  rock  and  earth  excavated  in 
foundation;  3,475  cubic  yards  of  rock  quarried,  and  6,121  cubic  yards  of 
masonry  laid  at  Lock  No.  2;  681  cubic  yards  stone  quarried,  at  Look  No.  3, 
Black  Warrior  from  Tuscaloosa  to  Daniels  Creek,  '92,  1442.  766  snags  and  384 
overhanging  trees  removed  on  Warrior  and  Tombigbee  rivers,  '92,  1446.  3,277 
snags  removed  from  channel,  and  4,101  trees  cleared  from  the  banks  on  Tom- 
bigoee  between  Fulton  and  Vienna,  '92,  1449.  600  snags,  511  overhanging 
trees,  2,944  cubic  yards  of  rock,  and  3  wrecks  removed,  and  1,584  linear  feet  of 
jetty  repaired  on  Tombigbee  from  its  mouth  up  to  Demopolis,  '92,  1450.  2,672 
snags  and  7,406  overhanging  trees  removed  from  Tombigbee  between  Demop- 
olis and  Columbus,  '92,  1451. 
Physical  Characteristics. 

Description  of  Tombigbee  and  Black  Warrior  rivers,  '88, 1200, 1206;  '90,  1716. 
Plans. 

For  improvement  from  Demopolis  to  Tuscaloosa  on  the  Black  Warrior  River  by- 
const  ruction  of  dams  and  pneumatic  gates,  snagging,  bank  revetment,  and  bar 
improvement;  estimated  cost,  $577,000,  '91,  1779. 
Projects. 

The  projects  of  1871  to  1879,  for  the  improvement  of  the  Tombigbee,  proposed  the 
formation  of  a  4-foot  channel  from  the  mouth  to  Demopolis,  and  from  thence  a 
3- foot  channel  to  Columbus,  by  the  removal  of  obstructions,  dredging,  and  con- 
struction of  wing  dams;  estimated  cost,  $17,000,  '79,  832;  '80,  1088. 

By  Maj.  Damrell,  1889,  for  a  slack-water  navigation  from  the  mouth  of  the  Tom- 
bigbee River  to  Demopolis,  to  be  secured  by  the  construction  of  three  locka 
and  dams,  dredging,  bank  revetment,  and  snagging;  estimated  cost, $508,898. 
'92,  1450. 

By  Maj.  A.  N.  Damrell,  1873,  for  improvement  of  the  Tombigbee  River  between  B^il- 
ton  and  Columbus,  a  distance  of  144  miles,  by  removal  of  snags  and  overhang^- 
ing  trees,  securing  a  good  high-water  navigation. 

In  1879  Maj.  DamreU  proposed  the  improvement  of  the  section  between  Columbus 
and  Vienna,  so  as  to  give  a  low- water  channel  with  a  minimum  depth  of  8  feet 
and  a  width  of  40  feet  by  clearing  the  river  bed  and  banks  of  obstructions  and 
deepeninj^  the  bars  by  dikes  and  jetties;  total  required  for  completion  of 
inqprovement  from  the  mouth  to  Fulton,  $205,000,  '88»  1204;  '89, 1439;  '90, 170. 
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TOJUBIOBEE  AND    BLACK  ITARRIOR    RITER8,  AI.A.  AND 

M.  ISS» — Continued. 

P  rejects— Continued. 

By  MaJ.  Damrell,  1888^  to  secure  a  channel  for  high-water  navigation  from  Fulton 
up  to  Walkers  Bridge  by  the  removal  of  snags  and  overhanging  trees,  at  an  esti- 
mated cost  of  $11,000,  '89,  1438. 

By  Mai.  Damrell,  1875,  for  improvement  of  the  Black  Warrior  River,  fonning  a  chan- 
nel 80  feet  wide  and  4  feet  deep  from  its  junction  with  the  Tombigbee  nt  Demop- 
olis  to  Tuscaloosa,  140  miles,  by  removal  of  obstructions,  dredging,  blasting, 
and  wing-dam  construction;  estimated  cost, $151,103,  '75,  i,  17;  '80,  1085. 

By  Board  of  Engineers,  1886,  for  a  slack- water  navigation  between  Tuscaloosa  and 
Daniels  Creek,  a  distance  of  15  miles,  by  the  construction  of  5  locks  with  fixed 
dams;  estimated  co8t> $741,670,  '88,  1108. 

By  M%j.  Damrell,  1889,  for  slack- water  improvement  from  Demopolis  to  Columbus 
on  the  Tombigbee  by  construction  of  dams  with  pneumatic  gates,  bank  revet- 
ment, snagging,  and  bar  improvement ;  estimated  cost,  $779,408,  '90, 1720, 1721, ; 
•92,  1451. 

Examination  for  continuous  navigation  from  Vienna,  Ala.,  to  Walkers  Bridge,  Miss. 

ordered  by  act  of  August  5, 1886.    Made,  1887,  under  direction  of  Mai.  Damrell 

'88,  1226, 1227. 
Survey  of  Warrior  River  from  Tuscaloosa  to  Demopolis,  and  of  the  Tombigbee, 

River  from  its  mouth  up  to  Cotton  Gin,  ordered  by  act  of  August  11, 1888., 

Made,  1889,  under  direction  of  Maj.  Damrell,  '90,  1719. 


TOIVAWANDA     HARBOR    AND     NIAGARA    RITER,    N.    Y.~ 

Improvement  of. 

(Continued  from  Vol.  II,  p.  359.) 

Appropriations. 

1881-^82 $6,600 

1888....: 100, 000, '89,  2394. 

1890 75, 000, '90,  2840. 

1892 75,000, '92,  2533. 

Total 256,500 

Commerce. 

Magnitude  of  lumber  interests,  '88,  1066. 
Contracts. 

1888.  Hingston  &  Woods,  for  rock  excavation,  at  $11.50  per  cubic  yard,  and  dredg- 
ing, at  17  cents  per  cubic  yard,  '89,  2394. 

1890.  Hingston  &  Woods,  for  rock  removal,  at  $4  per  cubic  yard,  '90,  2841. 

1891.  Hingston  &  Woods,  for  rock  removal,  at  $3.74  per  cubic  yard,  and  dredging, 
at  74  cents  per  cubic  yard,  '91,  2890. 

Engineers. 
Chief  of  Engineers. 

Reports,  '88,  279,282;  '89,  331;  '90,  299;  '91,  376;  '92,  355. 
Engineers  in  Charge. 
Capt.  F.  A.  Mahan,  1886-^90.    Reports,  '88,  2056, 2064 :  '89,  2393. 
Maj.  A.  Stickney,  1890-'92.     Reports,  '90,  2839;  '91,  2888. 
Maj.  E.  H.  Kuffner,  1892-'—.    Report,  '92,  2533. 
Operations. 
1887-'88.  No  operations,  '88,  2056, 2064. 
1888-'89.  6,925  cubic  yards  material  dredged,  '89,  2394. 
1889-'90.  7,950  cubic  yards  material  dredged,  '90,  2840. 
1890-'91.  6,000  cubic  yards  rock  excavated,  '91,  2888. 

1891-^92.  9,086  cubic  yards  rook  and  4,324  cubic  yards  material  removed  near 
Strawberry  Island;  1,650  cubic  yardi  rock  removed  by  hired  labor  from  Horse- 
shoe Keef  Shoal,  '92,  2533. 
Pliysicai  Characteristics. 

Description  of  the  locality,  '88,  2066. 
Projects. 
By  Maj.  McFarland,  1881,  for  improvement  of  Tonawanda  Creek  by  excavation  of 
bars  at  head  of  Tonawanda  Island,  mouth  of  creek  opposite  Smith  &,  Fassett^s 
Dock,  and  cutting  off  point  at  mouth  of  Tonawanda  Creek ;  estimated  cost, 
$5, 000,  '81,  2429. 
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Continued. 
Projects — Continued. 
By  Capt.  Mahan,  1887,  for  improvement  of  Niagara  River  between  Tonawanda  and 
Black  Rook  Harbor,  givinj^  a  16- foot  channel  400  feet  >vide,  by  dredging  and 
rock  removal  at  Horseshoe  Reef,  at  heud  of  8tr:l^Y  berry  Inbiud,  and  in  the 
river  front  at  Tonawanda;  estimated  cont,  $593,538. 
In  1891  the  estimate  for  an  18-foot  channel  400  feet  wide  was  revised,  on  acconnt  of 
the  excess  of  rock  removal  required  over  that  originally  estimated  for,  to 
$1,152,987,  '91,  2890. 

Sarveys. 

Survey  of  Tonawanda  Harbor  and  Niaeara  River,  with  a  view  to  a  16-foot  channel, 
ordered  by  act  of  August  5^  1886.  Made,  1887,  under  direction  of  Capt.  Mahan, 
'88,  2066. 


TOnrOUi:  RITER,  SIONT.— fiXAMmAnoN  ov. 

Enfflneers. 

Chief  of  Enginbkrs. 

Report,  '91,  277. 
Enqinebk  in  Charge. 
Capt.  C.  F.  Powell,  1890.    Report,  '91,  2237. 
Physical  Characterlfrties. 

Description  of  the  locality,  '91,  2238. 
Plans. 

In  1890  Capt.  Powell  did  not  consider  the  locality  worthy  of  improvement,  '91, 2239. 
Surveys. 
Examination  ordered  by  act  of  September  19, 1890.    Hade,  1B90,  under  direction 
of  Capt.  Powell,  '91,  2238. 


TOTUSKEY  RI¥ER,  TA.— Improvement  of. 

(Continued  fh)m  Vol.  II,  p.  630.) 

Appropriations. 

1880-'82 $10,000 

List  of  appropriations,  '88,  825. 
Eiigrineers, 

Chief  of  Engineers. 

Reports,  '88,  111;  '89,  129;  '90.  116. 
Engineer  in  Charge. 
S.  T.  Abert.  U.  S.  agent,  1875-'—.    Reports,  '88,  824;  '89, 1011;  '90.  1071. 
Operations. 
1887-88.  Dike  at  Brookers  Bar  repaired  and  mats  sunk  in  front  of  same,  '88,  825. 
1888-'90.  No  operations  for  lack  of  fiinds,  '89,  1011;  '90,  1071. 
Physical  Characteristics. 

Description  of  original  condition  of  the  river,  '88,  824. 
Projects. 
By  8.  T.  Abert,  1875,  for  excavation  of  channel  60  feet  wide  and  8  feet  deep 
through  Brookers  Bar,  and  the  construction  of  2,400  linear  feet  of  dike  parallel 
with  the  channel;  estimated  cost,  $14,960, '75,  ii,  160.  Total  amount  »pprf>- 
priated  from  1880  to  1882,  inclusive,  $10,000;  amount  estimated  to  complete 
project,  $12,000,  '87,  939. 


TOlVrN  BITER,  MASS.— Suryst  ov. 

Engineers. 

Chief  of  Engineers. 

Report,  '91,  47. 
Engineer  in  Charge. 

Lieut.  Col.  S.  M.  Mansfield,  1890.    Eeport,  '91,  680. 
Assistant. 

S.  Haagensen.    Report,  '91,  680. 
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TOIM^N  RIVER,  MASS.— Continued. 

Pliyslrnl  Characteristics. 

Drscription  of  the  locality,  '91,  681. 
Plsins* 
By  Lieut.  Col.  Mansfield,  1890,  for  excavation  of  a  channel  for  a  distance  of  4,500 
I'oet  at  the  head  of  navigation,  100  feet  wide  and  4  feet  deep  at  mean  low  water ; 
eHtimated  cost,  $20,000,  '91,  G80. 
Surveys. 
Survey  ordered  by  act  of  September  19,  1890.    Made,  1890,  under  direction  of 
Lieut.  Col.  Mansfield,  '91,  680. 


TRADEWATER  RIVER,  K¥.— iMPROVEMEirr  ov. 

(Continued  from  Vol.  II,  p.  531.) 

Appropriations. 

1881-'87 $10,500 

1888 6, 000, '88,  1748. 

Total 16,500 

Enfcineers. 

Chikf  of  Engineers. 

Reports, '88,  221;  '89,  262;  '90,  236;  '91,  304;  '92,  290. 
Engineers  in  Charge. 
Mttj.  A.  Stickney,  1887-'89.    Report,  '88,  1747. 

Maj.  D.  W.  Lockwood,  1889-'—.    Reports,  '89,  1964;  '90,  2253;  '91,  2438;  '92, 
207». 
Operations. 
1887- ^8.  Removal  of  obstructions  over  19  miles  of  river,  '88,  1747. 
1888-'89.  No  operations,  '89,  1964. 
1889-'90.  415  suajra  removed  from  the  channel,  nnd  12,000  trees  and  logs  cleared 

from  the  banks,  '90,  2254. 
1890-'91.  669  snags  and  511  logs  removed  from  the  channel,  and  2,551  stumps  and 

279  trees  cleared  from  the  l>anks,  '91,  2438. 
1891-92.    No  operations,  '92,  2074. 
Projects. 
By  C'apt.  Cuyler,  1880,  for  improvement  of  descending  navigation  on  the  Trade- 
water  River  by  removal  of  snags,  logs  and  similar  obntnictions,  and  excava- 
tion of  a  channel  through  the  natural  rock  barrier  at  the  mouth  of  the  river, 
so  as  to  give  a  channel  40  feet  wide  with  a  minimum  depth  of  2^^  feet  during 
eight  months  of  the  year,  for  a  distance  of  41  miles;  estimated  cost,  $10,000, 
•81,1994;  '88,1747. 


TRENT  RIVER,  N.  C— Improvement  ov. 

(Continued  from  Vol.  II,  p.  533.) 

Appropriations.  * 

1879-'87 $45,500 

1888 5,000, '88,  864. 

1890 5,000, '90,  1120. 

1892 5,000, '92,  1127. 

Total 60,500 

List  of  appropriations,  '92,  1128. 
Coiiimcrce. 

Decronne  in  transportation  and  insurance  rates  consequent  upon  improvement,  '89, 
1055, 1141. 
Engineers. 
CiiiKK  OK  Engineers. 

Keports, '88,  118;  '89,  137,149;  '90,  124;  '91,  158;  '92,  159. 
Engineers  in  Charge. 
Capt.W.  H.  13ixby,  1885-92.    Reports,  '88,  862;  '89,  1052,  1140;  '90,  1119j  '91, 

13.55. 
MaJ.  W.  S.  Stanton,  1892-'—.    Report,  '92,  1125. 
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TRENT   RIY£R,  N.  C«— Continued. 
E  n  g^iiieers — Continned. 

R.  Uausorn.    Reports,  '88,  864;  '89,  1054;  '90,  1121;  '91,  1357. 
E.  D.  Thompson.    Report,  '89,  1054. 
Operations. 
1887-'88.  270  logs,  trees,  and  snags  removed  from  river  channel,  and  107  trees 

trimmed  on  the  banks,  '88,  864. 
1888~'89.   1,220  trees,  snaicRi  nnd  stamps,  49  cords  small  snags,  and  14,677  cubic 

yards  of  other  material  Ksmoved  from  the  channel,  '89,  l^S, 
1889-'90.  No  operations,  '90,  1120. 
1890-'91.  1,273  snags  and  stumps  removed  from  the  channel,  and  796  troes  and  187 

cords  of  brash  cleared  from  the  banks,  '91,  1356. 
1891-'92.  No  operations,  '92,  1127. 
Physical  Ciiaracteristics* 
Description  of  the  Trent  River,  '89,  1140. 

Projects. 

By  Capt.  Phillips,  1879,  for  improvemeiit  of  the  river  below  Trenton,  to  secure  a 
depth  of  3  feet  at  the  extreme  low  summer  stage  of  the  river,  by  removal  of 
snags,  fallen  and  leaning  trees,  by  dredging,  and  by  dike  and  dam  construction ; 
estimated  cost,  $22,000,  '79,  711,  714.  Estimate  increased  in  1885  and  1887  to 
$59,000,  '87,  1017. 

By  Capt.  Bixby,  1889,  for  improvement  of  the  river  from  Trenton  to  Upper  Quaker 
Bridge  by  clearing  out  natural  obstructions  from  Trenton  up waixL;  for  small 
steamboats  over  tne  first  30  miles,  and  for  pole  boats  over  the  remaining  13 
miles  up  to  Upper  Quaker  Bridge ;  estimated  cost,  $13,000.  This,  together  with 
the  amount  required  for  completion  of  the  prior  project,  made  a  total  for  com- 
pletion in  1890,  of  $16,500,  '90,  1120;  '92,  1126. 
Surveys. 

Examination  ordered  by  act  of  August  11,  1888.  Made,  1889,  under  direction  of 
Capt.  Bixby,  '89.  1140. 

Maps. 
'89, 1054;  '92,  Atlas,  24,25. 


TBINlTr  BITEB,  TEX.— Improvkmbkt  ov. 

(Continued  from  Vol.  II,  p.  534.) 

Appropriations. 

1852-'82 $37,500 

1888 12,500, '88,  1284. 

1890 10, 000, '90,  1804. 

1892 10, 000,  '92,  1542. 

Total 70,000 

Contracts. 

1889.  B.  F.  Hutches,  for  jetty  construction,  at  $2.73  per  linear  foot, '90,  18(^. 
1891.  J.  J.  Atkinson,  for  timber  jetty  construction,  at  $2.90  per  linear  foot,  '91,  1921. 
Engineers. 
Chikf  of  Enginkkhs. 

Reports,  '88<»174;  '89,  204;  '90, 184;  '91,  233,235, 1936;  '92,  226. 
Engineers  in  Charge. 

Maj.  O.  H.  Ernst,  1886-'90.    Reports,  '88, 1285 ;  '89,  1557. 

Maj.  C.  J.  Allen,  1890-'—.    Reports,  '90,  1802;  '91,  1918, 1936;  '92,  1540. 

E.  M.  Hartrick.     Report,  '90,  1805. 
G.  Baguall.     Reports,  '91.  1921 ;  '92,  1542. 
Operations. 
1887-89.  No  operations, '88.  1287;  '89,  1559. 
1889-'90.  3,269  linear  feet  of  jetty  built  under  contract,  '90,  1803. 
1890-'9^.  1,360  linear  feet  of  revetment  built,  and  repairs  made  to  existing  works. 

'91,  1919. 
1891-92.  Repairs  to  existing  works  completed,  '92,  1542. 
Piiysical  Ciiaracteristics. 

Description  of  the  locality,  '89,  1557;  '90,  1802. 
Plans* 
After  examination  in  1891  Maj.  Allen  did  not  consider  the  river  worthy  of  further 
improvement,  '91, 1938. 
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TRINITY    BITER,   TEX.— Continaed. 

Projects* 

Bj  Capt.  Howell,  1871  and  1873,  for  improvement  of  Trinity  River,  necnring  a  5-foot 
channel  from  the  month  up  to  Liberty,  by  constraetion  of  pile  breakwater  at 
the  month,  removal  of  snags,  and  dredging;  estimated  cost,  $46,000,  '71,  537; 
'73,  685;  '80,  1238.    Increased  in  1887  to  $59,500,  '87,  1422. 

In  1889  Maj.  Ernst  proposed  the  construction  of  two  parallel  sheet-pile  jetties, 
each  7,600  feet  in  length  and  275  feet  apart,  to  concentrate  the  river  flow- 
across  the  bar;  also  low,  submerged  dams  across  the  two  principal  passes,  to 
prevent  their  enlargement;  estimated  cost,  $55,000,  making  the  original  esti- 
mated cost  of  the  project,  as  revised,  $89,500,  '89, 1558;  '92,  1541. 
Surreys. 

Examination  ordered  by  act  of  September  19,  1890.  Made,  1891,  under  direction 
of  Maj.  Allen, '91,  1936. 


TROUTBURO  BARBOB,  N.  ¥•— Examination  ov. 

Enirlneerfl. 

CiiiKF  OF  E'noinerrs. 

Report,  '89,  337. 
Engineer  in  Chakge. 
Capt.  C.  F.  Palfrey,  1888.    Report,  '89,  2426. 
Plans. 
In  1889  Capt.  Palfrey  did  not  consider  the  locality  worthy  of  improvement  as  a 
harbor  of  refuge,  '89,  2427. 
Surveys. 
Examination  for  hnrbor  of  refuge  ordered  by  act  of  August  11,  1888.    Made,  1889, 

under  direction  of  Capt.  Palfrey,  '89,  2426. 
Maps. 
'89, 2426. 


TIJAIiATIIV  BITEB,  OBEO.— Examination  of. 

Engineers. 

Chief  of  Engineers. 

Report,  '89,  357. 
Engineer  in  Charge. 
Capt.  W.  Young,  1888.    Report,  '89,  2525. 
Physical  Characteristics. 

Description  of  the  river,  '89,  2525. 
Plans. 
In  1888  Capt.  Young  considered  the  cost  of  improving  the  river  greatly  in  excess 
of  the  benefits  to  be  conferred  upon  its  commerce,  '89,  2526. 
Snrvej^s. 
Examination  ordered  by  act  of  August  U,  1888.    Made,  1888,  under  direction  of 
Capt.  Young,  '89,  2525. 


TUCKABOE  BIYEB,  IIID.— Examination  ov. 

(Continued  from  Vol.  n,  p.  635.) 

Engineers. 

Chief  of  Engineers. 

Report,  '89,  112. 
Engineer  in  Charge. 

W.  F.  Smith,  U.  8.  agent,  1888.    Report,  '89,  92L 

ASSIHTANT. 

A.  Stierle.    Report,  '89,  922. 
Physical  Characteristics. 

Description  of  the  locality,  '89,  922. 
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TlICKAHOi:   RIYEB9  MD.— CootlDaecL 

Plans. 

By  W.  F.  Smith,  1889^  for  excavation  of  a  channel  10  feet  deep  at  low  water  and  50 
feet  wide  from  Waymans  Wharf  to  the  bridge  at  Hillsborongh ;  estimated  cost 
$42,000,  '89,  923. 
Surreys. 

Examination  ordered  by  act  of  Angust  11, 1888.    Made,  1889,  under  direotion  of 
W.  F.  Smith. 


TURNERS  CREEK,  MD.— Survbt  of. 

Engineers. 

Chief  of  Engineers. 

Report,  '91,  132. 
Engineer  in  Charge. 

W.  F.  Smith,  U.  S.  agent,  1890.    Report,  '91, 1211,  1213. 
A.SSI8TANT. 
A.  Stierle.    Report,  '91.  1212, 1214. 
Physical  Characteristics. 

Description  of  the  locality,  '91, 1212. 
Plans. 
By  W.  F.  Smith,  1891,  for  removal,  by  dredging,  of  a  point  projecting  into  the 
month  of  the  creek  and  the  construction  of  a  spur  dike  400  feet  in  length  near 
the  entrance;  estimated  cost,  $4,060,  '91,  1213. 


TUO  FORK,  K.Y.  AWD  ^W.  VA.— (See  Big  Sandy  River,  Ky.  and  W.  Va.) 


T'WO  RITERS  HARBOR,  UTIS.— iMPRovEBOEiirr  ov. 

(Continued  from  Vol.  II,  p.  535.) 

Appropriations. 

1871-'84 $198,000 

1888 2, 500, '88.  1851. 

1890 3, 000, '90,  2340. 

1892 3, 000, '92,  2190. 

Total 206,500 

List  of  appropriations,  '92, 2190. 

Engineers. 

Chief  of  Engineers. 

Reports,  '88.  240;  '89.  279;  '90,  252;  '91,  322;  '92.  308. 
Engineers  in  Charge. 
Maj.  C.  £.  L.  B.  Davis,  188e-'92.     Reports,  '88,  1850;  '89,  2058;  '90.  2342:  '91, 

2543. 
Ma.) .  J.  F.  Gregory,  1892-^—.    Report,  '92,  2189. 
Operations. 
1887-'88.  No  operations,  '88,  1850. 

1888-'89.  12,772  cubic  yards  material  dredged  by  hired  labor,  '89,  2058. 
1889-^90.  75  cords  stone  used  in  riprapping,  by  hired  labor,  the  north  and  south 

piers,  '90,  2342. 
1890-'91.  Pile  bulkheads  built  by  hired  labor  for  protection  of  north  and  south 

piers,  and  repairs  made  to  north  and  south  piers,  '91.  2544. 
1891-'92.  No  operations,  '92,  2189. 

Projects. 

By  Maj.  Houston,  1870,  for  improvement  of  the  harbor  by  construction  of  2  paral> 
lei  piers  260  feet  apart  and  extending  to  the  18-foot  curve  in  the  lake,  and 
dredging  between  them  to  a  depth  of  12  feet;  length  of  piers,  1,810  and  1.710 
feet,  respectively;  estimated  cost, $266,588.80, '71,  111;  '74.  i,  144;  '75,  i,  20O; 
'86.  1665, 1666. 

In  1877  the  project  was  modified  to  provide  for  a  sand-tight  revetment  to  the  pile 
piers, '77.  860;  '78.  1156;  '79,  1512, 1514. 

Total  amount  appropriated  from  1871  to  1886,  inclusive,  $198,000;  estimated  co6t 
of  completion  of  project,  $67,588,  '86,  298. 
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IIMP^ITA  RITEB,  0B£0.— Imfrovembnt  ov. 

(Continaed  from  Yol.  11,  p.  586.) 

Appropriations. 

1871-'87 $22,501.47 

1888 2, 000. 00, '88,  2146. 

1890 9, 000. 00, '90,  2960. 

Total 33,501.47 

Eng^ineers. 

Chief  of  Knginrrrs. 

Reports, '88,  298;  '89,  355,357,358;  '90,  319,324;  *91,  402;  '92,  377. 
ExaiNSERS  IN  Charge. 

Capt.W.  Young,  1887-'90.    Reports,  '88,  2144;  '89,  2511, 2.572. 

Capt.  T.  W.  Symons,  1890-'—.    Reports,  '90,  2965, 3005;  '91,  3169;  '92,  2679. 
ASSI  ST  ant 

R.  Warraok.    Report,  '90,  3008. 

Operations. 

1887-'89.  No  operations  for  lack  of  fimds,  '88,  2144 ;  '89,  2512. 

1889-'90.  700  tons  of  rock  drilled,  blasted,  and  removed  from  the  channel,  '90,  2966. 

1890-'91.  No  operations,  '91,  3170. 

1891-'92.  955  tons  of  rock  blasted  and  removed,  '92,  2679. 

Plans. 

In  1888  Capt.Yoang  did  not  consider  the  river  between  Scottsburg  and  Harts 
Rapids  worthy  of  improvement,  '89,  2527. 

Bf  Capt.  Symons,  1890,  for  improvement  between  Scottsbnrg  and  the  month  by 
removal  of  rock  bowlders  and  ledges,  giving  a  rhaiinel  way  50  feet  wide  and 
4  feet  deep  at  low  water;  estimated  cost,  $9,000,  '90,  3007. 

Projects. 

By  Maj.  R.  S.  Williamson,  for  improvement  of  Umpqua  River  by  removal  of 
obstructions  to  a  high- water  navigation  from  Scottsbnrg  to  Rosebnrg;  esti- 
mated cost,  $22,549,  '71,  912;  '86,  2005. 

In  1886  the  project  proposed  the  expenditure  of  the  balance  of  the  appropriation 
of  1871,  at  and  below  Scottsburg,  in  the  excavation  of  a  channel  50  feet  wide 
•  and  3  feet  deep  at  low  water  throngh  five  rock  ledges;  estimated  cost,  $4,056, 
'86,  2005;  '87,  326;  '88,  2144. 

By  Capt.  Symons,  1889,  for  the  formation  of  a  channel  50  feet  wide  and  4  feet  deep 
at  low  water  from  Scottsbnrg  to  the  mouth  by  removal  of  ledge  rock  and 
bowlders,  at  an  estimated  cost  of  $9,000,  '90,  3007;  '91,  3169. 

Surveys. 

Examination  between  Scottsbnrg  and  Harts  Rnpids  ordered  by  act  of  August  11, 
1888.    Made,  1889,  under  direction  of  Capt.  Young,  '89,  2572. 

Survey  of  the  river  between  Scottsburg  and  the  month  ordered  by  act  of  August 
11, 1888.    Made,  1890,  under  direction  of  Capt.  Symons,  '90,  3007. 


VNIOHr  BITER  AND  BA¥,  ME.— Survey  or 

EniTineers. 

Chief  of  Engineers. 

Reports,  '89,  31 ;  '90,  26. 
Engineer  in  Charge. 

Lieut.  Col.  J.  A.  Smith,  1890.    Report,  '90,  458. 

Physical  Characteristics. 

Description  of  the  locality,  '90,  458. 

Plans. 

By  Lieut.  Col.  Smith,  1890,  for  excavation  of  a  channel  with  a  mean  low  water  depth 
of  6  feet  and  a  width  of  from  100  to  150  feet  from  Lords  Wharf  to  Ellsworth ; 
also  for  contraction  of  the  river  at  its  mouth  by  conHtruction  of  a  rubble-stone 
jetty  and  training  wall  with  a  combined  length  of  6,700  feet,  running  from  the 
western  shore  across  Hortons  Rocks,  and  thence  parallel  to  and  about  800  feet 
from  the  eastern  shore ;  estimated  cost,  $225,000,  *90,  462, 463. 

Surveys. 

Ordere<l  by  act  of  August  11,  1888.  Made,  1890,  under  direction  of  Lieut.  Col. 
Smith,  '90,  461. 
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UPPJBB  COIiUMBIA  BIT£R«— (See  Columbia  River,  Upper.) 


ITPPEB  iniSSlSSIPPI  RIT£R.— Removal  of  obstructioks  from. 

m 

(See  Mississippi  River,  Upper.) 


UPPER    SAINT    JOHNS    RIVER,    FI.A.— (See  Saint  Johns  River, 

UPPKlt.) 


UPPER  1M^II.I.AMETTE    RITER,   OREC;.— (See  Willamette 

River,  Upper.) 


UPPER  MACHODOC  CREEK,  TA.— Examination  ov. 

Engineers* 

Chief  of  Engineers. 
Report,  '91, 146, 1286. 
Engineer  in  Charge. 
Lieut.  Col.  P.  C.  Hains,  1890.    Report,  '91,  1287. 
Physical  Cliaracteristics* 

Description  of  the  locality,  '91, 1387. 
Plans. 
In  1890  Lieut.  Col.  Hains  did  not  consider  the  creek  worthy  of  improvement, 
•91, 1287.  e 

Surveys. 
Examination  ordered  by  act  of  September  19,  1890.    Made,  1890,  under  direction 
of  Lieut.  Col.  Hains,  '91,  1287. 


URBANA  CREEK,  TA.— Improvement  ov. 

(Continued  from  Vol.  II,  p.  537.) 

Appropriations* 

1879-'^ $15,500 

1890 3,000/90,  1071. 

1892 3,000, '92,  1056 

Total 21,500 

Lint  of  appropriations,  '88,  826. 
Contracts* 

1889.  American  Dredging  Company,  for  dredging,  at  19  cents  per  cubic  yard, 
'90,  1070. 
Enic^inecrs. 
Chikk  of  Exginkeks. 

Report8/88,  112;  '89,  128;  '90,  115;  '91,  142;  '92,  143. 
Engineers  in  Charge. 
S.  T.  Abert,  U.  S.  agent,  1875-'91.     Reports,  '88,  825;  '89.  1009;  '90,  1070. 
Lieut.  Col.  P.  C.  Hains,  1891-'92.    Report,  '91,  1268. 
Maj.  C.  E.  L.  B.  Davis,  1892-'—.     Report,  '92,  1054. 
Opera  tionsj. 
1887-'89.  Xo  operations  for  lack  of  funds,  '88,  826;  '89,  1010. 

1889-'90.  8,()69  cubic  yards  material  dredged  under  contract  |  240  linear  feet  sand 
dike  built,  and  212  linear  feet  of  brush  wattling  repaired  by  hixed  labor, 
'90,  1070. 
1890-'91.  No  operations,  '91,  1268. 
1891-'92.  5,674  cubic  yards  material  dredged,  '92,  1055. 


BIVERS   AND   HARBORS.  465 

URBAN  A  CREEK,  T  A. —Continued. 

Physical  Characteristics. 

Dt'Hcription  of  the  creek,  '88,  825. 

Projects. 

The  project  for  this  improvement  proposed  a  cut  throu<;h  the  bar  at  the  month  of 
tiie  creek,  with  a  width  of  150  feet  and  a  depth  of  10  feet.    This  was  extended 
in  1883  (see  Report  of  1884)  to  include  the  removal  of  the  bar  in  the  harbor. 
The  sand  spit  at  the  month  was  to  be  reinforced  against  the  tides  by  a  wattled 
dike.    After  an  examination,  made  in  1888,  a  system  of  dikes  was  adopted  to 
prevent  the  dredged  channel  from  filline  with  sand,  and  a  revised  estimate 
made  the  cost  $19,060,  '89, 1009;  '92,  105^ 
Surreys. 
Maps. 
'89,  1010;  '90,  1070. 


YANDALIAy  I- A.— (See  Mississippi  River  between  mouth  op  Ohio  aitd 

Head  of  the  Passes.) 


TEBIVIIililOIV,  S.  DAK.— (See  Missouri  River  between  Sioux  City  and 

Fort  Benton.) 


TEBlMIililON    HARBOB9  OHIO.— iMPROVSBfENT  OF. 

(Continued  from  Vol.  II,  p.  638.) 

Appropriations. 

im-'H7 $123,701.28 

1888 1, 000. 00, '88,  1999. 

1890 2, 000. 00, '90,  2775. 

1892 2, 000. 00, '92,  2501. 

Total 128,701.28 

List  of  appropriations,  '92,  2500. 
Enf^ineers. 

Chief  of  Engine krs. 

Reports,  '88,  272;  '89,  324;  '90,  293;  '91,  368;  '92,  348. 
Engineers  in  Charge. 
Maj.  L.  C.  Overman,  1883-'92.    Reports,  '88,  1998;  '89,  2316;  '90.  2774;  '91, 2847. 
Lieut.  Col.  J.  A.  Smith,  1892-'—.    Report,  '92,  2500. 
Operations. 
1887-^89.  No  operations, '88,  1998;  '89,  2316. 
1889-'90.  Repairs  to  piers  by  hired  labor,  '90,  2774. 
1890-'92.  No  operations, '91,  2848;  '92,  2500. 
Projects. 
The  earliest  project,  1836,  proposed  the  extension  of  two  parallel  piers  from  each 
side  of  the  river's  mouth  to  the  10-foot  cnrye  in  the  lake.    In  1838  the  project 
was  amended  to  provide  for  dred^ng  between  the  piers.    The  project  wua 
subsequently  amended  to  provide  for  an  increase  of  depth  to  12  feet,  involving 
rock  removal  from  the  channel  between  the  piers,  '66,  i,  27;  '72,  228;  '73,  332; 
'74,  i,219;  '77,  960;  '80,  2122. 
In  1880  the  project  was  expanded  to  provide  for  an  increase  of  channel  depth  to  14 

feet  from  deep  water  in  the  lake  to  the  city  wharves,  '80,  2126 ;  '86,  1860. 
Total  amount  appropriated  from  1836  to  1886,  inclusive,  $123,701.28;  estimated  cost 

of  completion  of  existing  project,  $11,000,  '86,  1860, 1861:  '87,  2311. 
In  1892  Lieut.  Col.  Smith  did  not  consider  the  commerce  of  the  harbor  sufliciently 
extensive  to  justify  any  further  expenditure  other  than  such  as  would  be 
required  for  the  preservation  of  existing  works,  '92,  2500. 
Sarreysi 
Maps. 
'91,2848. 

8648 30 


I. 
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TICKSBIJBO9    ]!IISS«~(See  Mississippi  River  betwkkk  mouth   of  thb 

.    Ohio  and  Head  of  the  Passes.) 


VINEYARD   HATE IV    HARBOR,  MASS.— iBiPROVEMEKT  of. 

(Continued  firom  Vol.  II,  p.  640.) 
Appropriations* 

im..:. $25, 000, '88, 34. 

1890 10, 000, '90,  557. 

1892 7,500, '92,  606. 

Total 42,500 

EniTineers. 

Chief  of  Engineers. 

Reports,  '88,  34;  '89,  45;  '90,  39;  '91,  50;  '92,  54. 
Engineers  in  Charge. 
Maj.  W.  R.  Livermore,  1882-'92.    Reports,  '89,  611 ;  '90,  556 ;  '91,  700. 
Capt.  W.  H.  Bixby,  1892-'—.    Report,  '92,  604. 
Operations* 
1887-'89.  No  operations,  '88,  34:  '89,  611. 
1889>'90.  Temporary  wharf  and  3  riprap  jetties  bnilt,  '90,  557. 
18D0-'91.  1,064  tons  stone  used  in  Jetty  construction,  '91,  700. 
1891-92.  3,386  tons  stone  used  in  jetty  construction,  '92,  605. 
Physical  Ciiaracteristics* 

Description  of  the  locality,  '89,  6M. 
Projects* 
By  Lieut.  Col.  Warren,  1882,  for  protection  of  5,000  linear  feet  of  bluff  by  the  con- 
struction of  riprap  jetties  and  shore  protection,  requiring  the  deposit  of  40,000 
tons  of  riprap;  estimated  cost,  $60,000,  '82,  594;  '90,  556. 
Surveys. 
Survey  of  ''East "  and  '<  West  Chops.''    Made,  1889,  under  direction  of  M%j.  Liver- 
more,  '89,  611. 


TOI^USIA  BAR,  FliA*— Improvement  of. 

(Continued  from  VoL  II,  p.  540.) 

A  ppropriations* 

1880-^87 $25,000 

1888 500, '88,  1090. 

1890 500, '90,  1566. 

1892 1,000, '92,  137a 

Total 27,000 

List  of  appropriations,  '92, 1369. 
Enirinecrs. 

Chief  of  Engineers. 

Reports, '88,  145;  '89, 166;  '90,  149;  '91,  187;  '92,  184. 
Engineers  in  Char(}e. 
Capt.  W.  M.  Black,  188fr-'92.    Reports,  '88,  1088;  '89,  1308;  '90, 1564;  '91,  1627. 
Msij.  J.  C.  Mallery,  1892-'—.    Report,  '92,  1369. 
Operations* 
1887-'88.  No  operations,  '88,  1089. 
1888-'89.  Repairs  to  pile-fender  system,  '89, 1309. 
1889-'90.  100  cubic  yards  stone  placed  in  west  jetty,  '90,  1565. 
1890-'91.  175  tons  of  rock  used  in  repair  of  jetty,  '91,  1628. 
1891-'92.  Repair  of  jetty  completed,  '92,  1369. 
Projects* 
By  Col.  Gillmore,  for  narrowing  the  existing  channel  by  two  converging  bmsh  and 
stone  jetties,  starting  from  the  shore  and  extending  to  the  6-foot  curve  in  the 
lake,  and  with  such  width  between  the  ends  as  will  maintain  a  channel  depth 
of  6  feet  at  low  water,  the  channel  to  be  further* defined  and  guarded  by  rows 
of  fender  piles,  and  deepened   by  dredging,  if  necessary;    estimated   cost, 
$15^0(X),  '80,  972.    Revised  estimate,  $25^000^  '86^  1135;  '87«  1217. 
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UTABASH  BIT£B,  IND.— Improvement  of. 

(Continued  fh>m  Vol.  II,  p.  541.) 

Appropriatlon§« 

1828-'87 $569,500 

iQfifi  i  Below  Vincennes..  60, 000,  '88,  1739. 

^^^  )  Above  Vincennes . .  5, 000,  '88,  1744. 

1  Bon  S  Below  Vincennes . .  60, 000,  '90,  2229. 

^'^  >  Above  Vincennes. .  5, 500,  '90,  2232. 

ifioo  )  Below  Vincennes..  60, 000,  '92,  2032. 

^^"^  I  Above  Vincennes . .  5, 000,  '92,  2035. 

Total 756,000 

Contracts. 

1888.  M.  Cox,  for  fdrnishing  dredge  hall,  at  $995;  C.E.  Bees,  for  Aimishing  lock 
stone,  at  $36,338.56,  '88,  1740. 

1889.  Salem  Stone  and  Lime  Company,  for  famishing  lock  stone,  at  $22,400,  '89, 
1930. 

1891.  Bomona  Oolitic  Stone  Company,  for  furnishing  stone  for  construction  of  dam 
abatment.  at  a  total  of  $6,541.80,  '91,  2403.  Dark  Hollow  Quarry  Company, 
for  famisiking  lock  stone,  at  a  total  of  $16,631.75,  '91,  2404. 

Engineers. 

Chief  of  KNOimiEiis. 

Beports,  '88,  220;  '89.  256,  257;  '90,  231;  '91,  297,  298,  241;  '92,  284. 
Engineers  in  Charge. 

Maj.A.Stickney,  188&-'90.    Beports,  '88,  1738;  '89,  1928. 

Capt.  £.  Magnire,  1890-'91.    Beports,  '90,  2229 ;  '91,  2411. 

Maj.  G.  J.  Lydecker,  1891-'—.    Beports,  '91, 2402 ;  '92,  2031. 
Assistant 

O.  L.  Petitdidier.    Beports,  '88,  1740,  1744;  '89,  1931,  1935;  '90,  2229,  2233;  '91, 
2402,  2408;  '92,  203^  2036. 

Operations, 

1887-88.  Below  Vincennes :  2,583  cubic  yards  earth  placed  in  levee  across  Gray  ville 
Bend  Cut-off,  extending  the  same  2o0  feet ;  excavation  of  old  look  walls  com- 
pleted, and  foundation  for  new  lock  and  dam  at  Grand  Bapids  begun.  Above 
Vincennes:  No  operations  for  lack  of  fuuds,  '88,  1741-1743. 

1888-'89.  Below  Vincennes:  1,743  cubic  yards  masonry  laid,  partially  completing 
land  and  river  walls  and  lower  miter  sill  of  Grand  Bapids  Lock  and  Dam ;  990 
linear  foot  of  stone  dike  built  in  continuation  of  eastern  end  of  present  levee ; 
151  snags  removed  between  Mount  Carmel  and  mouth  of  river.  Above  Vin- 
cennes :  448  snags  removed  from  the  channel  between  Wolfs  Cut-off  and  Terre 
Haute,  '89,  1931-1936. 

1889-'90.  Below  Vincenues:  3,078  cubic  yards  masonry  laid,  completing  lower  and 
upper  miter  sills  and  left  wall;  river  and  land  walls.  Above  Vincenues:  No 
operations  for  lack  of  funds,  '90,  223a-2235. 

1890-'91.  Below  Vincennes:  Three  timber  and  stone  spur  dikes  completed^  and 
levee  at  Grayville  Bend  extended  1,750  feet,  '91,  2404.  Construction  of  lock 
and  dam  at  Grand  Bapids  in  progress,  '91, 2405.  Snag  removal  between  Mount 
Carmel  and  Coll'ee  Cnute,  '91,  2406.  Above  Vincennes:  No  operations,  '91, 
2408. 

1891-'92.  Below  Vincennes:  West  abutment  of  dam  completed;  lock  construction 
in  progress;  crib  dike  at  Little  Chain  repaired  and  tilled  with  stone;  430  snags 
removed,  '92,  2031.    Above  Vincennes:  No  operations,  '92,  2036. 
Plans. 

After  examination  in  1890  Capt.  Ma^uire  did  not  consider  the  portion  of  the  river 
between  Terre  Haute  and  La  Fayette  worthy  of  improvement,  '91,  2411. 
Projects. 

The  projects  of  1872  proposed  the  improvement  of  the  river  from  its  mouth  to 
Vincennes  by  construction  of  lock  and  dam  at  Grand  Bapids ;  the  construction 
of  wing  dams  at  various  points,  and  removal  of  rocky  ledges,  snags,  logs,  and 
similar  obstacles,  so  as  to  give  a  navigable  channel  of  3^  feet  at  extreme  low 
water;  also  lor  improvement  of  river  from  Vincennes  to  Terre  Haute  bj*  clos- 
ing cut-offs,  concentration  of  current  by  training  walls  and  wing  dams  and 
removal  of  snags  and  rock  obstructions,  '72,  463,  472;  '73,  59,  511;  '74,  i,  66, 
486;  '80,  18U. 

From  1871  to  16^6,  inclusive,  $573,000  was  appropriated. 

In  1887  it  was  estimated  that  $250,600  would  be  required  to  complete  the  project 
for  that  part  of  the  river  below  Vincennes,  and  $20,000  for  the  river  above  Vin- 
cennes, '87,  1864, 1869. 
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IM^ABASH  RtYEB,  IND.— Contmaed. 

Projects — Continued. 
In  1888  the  estimate  for  completion  of  improvement  below  VincenneB  was  increaoed 

to  $276,600,  '88,  1739. 
In  1889  the  estimate  for  completion  of  the  improvement  above  Yincennes  was 
increased  to  $20,000,  '89,  1935. 
Surveys. 
Examination  between  Terre  Haute  and  La  Fayette  ordered  by  act  of  September 
19, 1890.    Made,  1890,  under  direotion  of  Capt.  Magnire>  '91,  2411. 


^VTACCAMAlVr  BITER,  N.  €•— Improvembmt  or. 

(Continued  from  Vol.  II,  p.  542.) 

Appropriations. 

1880-'87 $50,400 

1888 15, 000, '88.  914. 

1890 12,500/90.  1231. 

1892 10,000, 'J2,  1197. 

Total 87,900 

List  of  appropriations,  '89,  1199. 
€oninieri-e. 

Increase  in,  due  to  improvement,  '88,  916. 
EuK^ineers* 
Chief  of  Enghtbers. 

Reports.  '88,  126;  '89, 157;  '90,  140;  '91,  170;  '92, 170. 
Engineers  in  Charge. 
Capt.  W.  H.  Bixby,  1885-'89.    Report,  '88,  912. 
Capt.  F.  V.  Abbot,  188^'—.    Reports,  '89,  1198;   '90, 1229;  91, 1442;  '92,  1195. 

A  fiST SI' A  NT 

R.  Whitford.    Reports, '88,  914;  '89,  1200;  '90.  1231;  '91,  1448;  '92,  1197. 
Operations. 

1887-'88.  462  trees,  logs,  and  snajB^s  removed  from  the  river:  710  treee  removed  from 
banks ;  repairs  to  jetties  at  Big  Needles  Eye  Shoal  and  Oat  Bed  Shoal,  '88, 913. 

1888-'89.  2,410  trees  and  snags  and  6  oords  of  small  snags  removed  from  the  chan- 
nel ;  5,374  trees  cnt  and  trimmed,  and  234  cords  of  brash  removed  from  the 
banks,  '89,  1200. 

1889-90.  991  trees,  stamps,  and  snags  and  6  cords  small  snags  removed  from  the 
channel,  and  1,905  trees  cnt  and  trimmed  npon  the  banks,  '90,  1231. 

1890-'91.  2,739  snags  and  logs  and  10  cords  of  small  snags  removed  from  the  chan- 
nel, and  5,900  trees  and  106  cords  of  bmsh  cleared  from  the  banks,  '91,  1443. 

1891~'92.  576  snags  removed  from  the  channel,  and  1,074  trees  and  7  cords  of  brash 
cleared  from  the  banks,  '92,  1197. 
Projects. 

By  Capt.  Phillips,  1880,  for  improvement  of  Wacoamaw  River  by  formation  of  a 
cliiinnel  12  feot  deep  at  all  stages  of  water,  with  80  feet  bottom  width,  from 
thi'i  mouth  of  the  river  06  miles  upward  to  Con  way  borough;  also  a  channel  178 
miles  farther  to  Luke  Waccamaw;  estimated  cost,  $29,370,  '80,  848.  Estimate 
revised  in  1885  and  1886  to  $138,400,  '85,  1105;  '86,  1022;  '92,  1196. 
Surveys. 

Maps. 
'89, 1200. 


IM^APPINOERS  CREEK,  N.  Y.— Improvement  of 


Appropriations. 

1890 $13, 000, '91,  886. 


Enirineers. 

Chiisf  of  Engineers. 

Reports,  '89,  83;  '90,  74;  '91,  84;  '92,  88. 
Engineer  in  Charge. 

Lieut.  Col.  G.  L.  GUlespie,  1888-'—.    Reports,  '90,  758 ;  '91,  885;  '92,  Tt^ 
Assistant. 

C.  G.  Weir.    Report,  '90,  760. 


RIVEBU  AND  HARBORS.  469 

IM^APPINOERS    CREEK,  If.  T.— Continued. 

Operations. 

1891-<'92.  600  linear  feet  of  bnlkhead  bnilt,  and  50,000  cubic  yards  of  material 
dredj^ed  and  placed  behind  the  same,  '92,  777. 
Physical  €iiaracteristies* 

Description  of  the  locality,  '90,  758. 
Projects* 
By  Lieut.  Col.  Qillespie,  1889,  for  ezcayation  of  a  navigable  channel  80  feet  wide 
and  8  feet  deep  at  mean  low  water  from  Wappiugers  Falls  to  the  mouth  of  the 
creek ;  estimated  cost,  $13,000,  '90,  759. 
Project  completed  in  1892,  and  no  further  appropriation  recommended,  '92,  777. 
Sarveys. 
Ordered  by  act  of  August  11, 1888.    Made,  1889,  under  direction  of  Lieut.  Col.  Gil- 
lespie, '90,  759. 


IVAPPOO  CUT,  §•  C— Improvement  of. 

(Continued  from  YoL  II,  p.  &15.) 

Appropriations. 

1881-^87 $28,000 

1888 5, 000, '88,  982. 

1890 10, 000, '90,  1228. 

1892 10,000, '92,  1232. 

Total 53,000 

List  of  appropriations,  '88,  982. 
Commerce. 

Commercial  importance  of  the  cut,  '88,  981. 
Contracts. 
1888.  A.  M.  Bangs,  for  revetting  banks,  at  a  total  of  $3,274,  '89,  1198. 
1890.  T.  Young,  for  dredging,  at  24  cents  per  cubic  yard,  '91,  1479. 
Engineers. 
CiiiBF  OF  Engineers. 

Eoport8,'88,  135;  '89,  156;  '90, 140;  '91,  176;  '92,  174. 
Engineer  in  Charge. 
Ciipt.  F.  V.  Abbot,  1888-'— .    Reports, '8',  980;  '89,  1196;  '90,  1227;  '91,  1477; 
'92,  1231. 
Assistants. 
R.  Wbitford.    Report,  '89, 1200. 
J.  P.  Allen.    Reports,  '90,  1228;  '91,  1479. 
Operations. 
1887-88.  20,1^  cubic   yards  of  material  dredged  from  Elliot   and  Marsh  cuts, 

1888-'89.  1,300  linear  feet  of  bank  of  Elliots  Cut  graded  and  covered  with  stone, 
'89  1197. 

1889-'9d.  No  operations,  '90,  1227. 

1890-'91.  33,514  cubic  yards  of  material  dredged,  21  trees  and  stumps  and  8  cords 
of  brush  removed  from  bank  at  Elliots  Cut,  '91,  1479. 

1891-^92.  No  operations,  '92, 1231. 
Projects. 

By  Col.  Gillmore,  1880,  for  improvement  of  Wappoo  Cut  by  excavation  of  a  chan- 
nel 90  feet  wide  and  6  feet  deep  at  low  water  from  the  deep  water  of  the  Ash- 
ley to  that  of  the  Stono  River;  also  for  1,600  linear  feet  of  jetty  construction  at 
either  end  of  the  proposed  channel  and  700  linear  feet  of  bulkhead  to  close 
tidal  branch;  estimated  cost,  $34,000,  '81,  1073.  Increased  $3,000  in  1885,  '85, 
1187;  '87,1138,1139, 

Project  revised  in  1888  as  follows:  To  secure  a  channel  width  of  60  feet  between 
low- water  lines;  building  two  training  walls  at  the  Stono  River  entrance; 
revetting  with  stone  both  banks  of  Elliots  Cut;  making  a  cut  through  the 
marsh  just  east  of  Elliots  Cut,  and  constructing  two  closing  dams;  building 
a  slight  (lam  near  the  western  end  of  Marsh  Cut ;  making  a  cut  200  feet  wide 
and  7  feet  deep  at  mean  low  water  across  Ashlev  River  Bar;  total  estimated 
cost,  including  work  already  done,  $88,000,  '89,  1196;  '91,  1477, 1478. 
Surreys. 

Maps. 
'89, 1200;  '91, 1470. 
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WARE  HAM  HARBOR9  raLASS.^-lMPRoyKMKNT  of. 

(Continued  from  Vol.  11,  p.  545.) 

Appropriations. 

1872-'87 $80,000 

1888 4, 000, '88,  491. 

1890 5, 000, '90,  660. 

1892 7, 236, '92,  608. 

Total 96,236 

Contracts. 

1891.  J.  H.  Fenner,  for  dredging,  at  20  cents  per  cubic  yard,  '91,  703. 

Engineers. 

Chief  of  Enginbkrs. 

Reports, '88,  35;  '89,  46;  '90,  40;  '91,  50;  '92,  54. 
Enoinhkrs  in  Charge. 
Mai.  W.  R.  Livermore,  1887-'92.    Reports,  '88.  489;  '89,  612;  '90,  558;  '91,  70L 
Cai;t.  W.  H.  Bixby,  1892-'—.    Report,  '92,  607. 
Operations. 
1887-'88.  10,680  cubic  yards  material  dredged,  '88,  490. 
1888-89.  No  operations,  '89,  613. 
1889-'90.  Southern  half  of  "Reach  No.  8 "  dredged  to  a  width  of  175  feet  and  depth 

of  10  feet;  "Middle  Ground"  removed,  '90,  559. 
1890-'91.  No  operations,  '91,  702. 
1891-'92.  7,292  cubic  yards  material  dredged,  '92,  608. 
Piiysicai  Ciiaracteristlcs. 
Description  of  locality,  '90,  658. 
Projects. 
The  project  of  1871  proposed  the  formation,  by  dredging,  of  a  channel  9  feet  deep 
at  low  water  across  Quahaug  Bar,  the  widening  of  the  channel  below  the 
Franconia  Iron  Works,  and  the  removal  of  the  ledge  from  the  Weweanlight 
River  at  its  junction  with  Wareham  River;  estimated  cost,  $45,000,  '72,  953. 
By  Lieut.  Col.  Warren,  1880,  for  improvement  of  the  harbor  by  widening  the  chan- 
nel through  the  "upper  bar"  to  350  feet,  with  a  depth  of  10  feet,  widening 
and  straightening  the  channel  thence  to  Barneys  Point  to  250  feet  width  and  10 
feet  depth;  also  widening  channel  at  Quahaug  Bar,  and  construction  of  brush 
and  stone  barriers  for  the  preservation  of  Long  Beach ;  estimated  cost,  $44,060, 
•81,  553,664;  '87,  541.    Increased,  1887,  by  $12,186,  '87,  542;  '92,  607. 


ITARE  RITER9  T A.— Examination  of. 

Enirineers. 

Chief  of  Engineers. 

Report,  '89,  136. 
Engineer  in  Charge. 
Mr.  8.  T.  Abert,  U.  8.  agent,  1888.    Report,  '89,  1034. 
Piiysicai  Cliaracteristics. 

Description  of  the  locality,  '89,  1034. 
Pians.    . 
In  1888  Col.  Craighill  did  not  consider  the  locality  worthy  of  improYement,  '89, 
1034. 
Survevs. 
Examination  ordered  by  act  of  August  11,  1888.    Made,  1888,  under  direotion  of 
8.  T.  Abert,  '89,  1034. 


IVARREN  RIVER,  R.  I.— Improvement  of. 

(Continued  from  Vol.  II,  p.  646.) 

Appropriations. 

1886-'87 $6,000 

Engfineers. 

Chief  of  Engineers. 

Reports,  '88,  38 ;  '89,  48 ;  '90,  43. 
Engineer  in  Charge. 

Maj.  W.  R.  Livermore,  1887-'91.    Reports,  '88,  494;  '89,  620;  '90,  565. 
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IM^ARREN  BIFEB,  R.  I.— Continned. 

Operations. 

1887-88.  811  tons  of  bowldersy  ledge  rook,  and  gravel  removed,  completing  pro- 
jected improvement,  '88,  495. 
Projects. 

By  Lieut.  Col.  Elliot,  1885,  for  improvement  of  Warren  River  by  removal  of  Bneh- 
worth  Rock  and  bowlders  in  narrow  portion  of  the  channel  below  Little  Island ; 
estimated  cost^  $5,000,  '85,  628;  '87,  547. 


WARRIOR  RITERt  AIiA«~(See  TotfBiaBXB  and  Black  Warrior  rivers.) 


"WAWtWICU.  RIYER,  HID.— Survey  of. 

Appropriations. 

1892 $6,000 

Enffineers. 

Chief  of  Enoinebrs. 

Reports,  '89,  112;  '91,  132. 
Engineer  tn  Charge. 

W.  F.  Smitb,  U.  S.  agent,  1888-'92.    Reports,  '89,  112;  '91,  1218. 

A  aa  T  8TANT 

A.  Stierle.    Reports,  '89,  919;  '91,  1218. 
Piiysical  Characteristics. 

DescriptioD  of  the  locality,  '89,  919;  '91,  1219. 
Plans. 

By  \V.  F.  Smith,  1889,  for  a  12-foot  low- water  channel  100  feet  wide  across  the  bar 

at  the  rivers  month :  estimated  cost,  $27,000,  '89,  920. 
By  W.  F.  Smithy  1891,  for  a  10-foot  low- water  ohauoel  100  feet  wide  from  the 

Choptank  River  to  the  wharves;  estimated  cost,  $18,600,  '91,  1220. 
Sai'veys. 
Examination  ordered  by  act  of  August  11,  1888.    Made,  1889,  under  direction  of 

W.  F.  Smith,  '89,  919. 
Survey  made,  1891,  under  direction  of  W.  F.  Smith,  '91, 1219. 


irASHINGTON  AqUEDU€T,  D.  €• 

(Continued  from  Vol.  II,  p.  647.) 

Appropriations* 

185(>-'87 $3,934,4351 

1888 20,0001 

1889 20,000X91,8897. 

1890 25,000 

1891 20,000^ 

Total 4,019,435 

l^OTB.— Since  1878  one-half  the  amounts  appropriated  have  been  contriboted  by  the  United  States, 
and  the  other  half  by  the  District  of  GolumDia,  ^91, 3897. 

List  of  appropriations,  '88,  2754. 
Enirineers. 

Chief  of  Enqinesrs. 

Reports,  '88,  310;  '89,  378;  '90,  345;  '91,  436. 
Engineers  in  Charge. 
Mai .  a.  J.  Lydecker,  1883-'89.    Report,  '88,  2749. 
Col.  J.  M.  Wilson,  1889-'90.    Report,  '89, 2809. 
Lieut.  Col.  G.  H.  EUiot,  189(M— .    Reports,  '90,  3501 ;  '91,  3875. 
Operations* 
1878-^88.  General  repairs  necessary  for  mainteuanoe  of  aqueduct  and  works  relat- 
ing thereto,  '88,  2749. 
1888-'89.  General  repairs  necessary  for  maintenance  of  aqueduct  and  works  relat- 
ing thereto,  '89,  2809. 
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"WASmnOTOn  aqueduct,  O.  C— continued. 

Operations — Continned. 
1889-'90.  General  repairs  necessary  for  maintenance  of  aqueduct  and  works  relat- 
ing thereto,  '90,  3502. 
1890-91.  General  repairs  necessary  for  maintenance  of  aqnednct  and  works  relate 
ing  thereto,  '91,  3877. 

Physical  Characteristics. 

Outflow  of  water  from  the  reservoir  measured  at  speoifio  intervals,  '88,  2751;  *89, 
2813;  '90,  3515;  '91,  3893. 

Projects. 

By  Lieut.  Col.  Elliot,  1890,  for  improvement  of  the  reoeiviujaf  reservoir,  inclading 
the  purchase  or  condemnation  of  the  necessary  laud;  for  improvement  of  the 
distributing  reservoir  by  lowering  the  height  of  the  cross  dam ;  protecting  the 
inlet  to  the  aqueduct  at  Great  Falls ;  for  cleaning  out  the  distributing  reservoir^ 
and  for  maintenance  and  repairs ;  estimated  cost,  $346,950,  '90,  3509. 

Surveys. 

Maps. 
'90,3505;  '91,3897. 


ITASHINGTON    HARBOR,  PAMLICO    RITER,   IV.  €.— Examika- 

TION  OF. 

EiiKrineers. 

Chief  of  Engineers. 

Report,  '91,  170. 
Enginkkji  in  Charge. 

Capt.  W.  H.  Bixby,  1890.    Eeport,  '91,  1429, 1433. 

Lieut.  M.'  M.  Patrick.    Report,  '91,  1431. 

Physical  Cliaracteristics. 

Description  of  the  locality,  '91,  1429. 

Plans. 

By  Capt.  Bixby,  1890,  for  excavation  of  a  channel  9  feet  deep  and  200  feet  wide 
into  Washington  Harbor,  at  an  estimated  cost  of  $45,000,  '91,  1434. 

Survey^s. 

Examination  ordered  by  act  of  September  19, 1890.    Made,  1890,  under  direction  of 
Capt.  Bixby,  '91, 1429. 


IVASHlHrGTONy  D.  €.— Increasing  water  supply  ov. 

(Continued  from  Vol.  II,  p.  548.) 

Appropriations. 

1882-*87 $1,665,279.30 

1888 355, 000. 00, '92,  3382. 

Total 2,020,279.30 

List  of  appropriations,  '90,  3532. 

Eni^necrs. 

Chief  op  Engineers. 

Reports,  '88,  310;  '89,  378;  '90,  348;  '91,  442;  '92,  416. 
Engineers  in  Charge. 

Maj.  G.  J.  Lydecker,  1882-'89.    Report,  '88,  2755. 

Col.  J.  M.  Wilson,  1889-'90.    Report,  '89,  2817. 

Lieut.  Col.  G.  H.  Elliot,  1890-'—.    Reports,  '90,  3501 ;  '91,  3904 ;  '92,  3381. 
Assistant. 

Lieut. C.McD. Townsend.    Reports,  '88,  2764;  '89,  2819. 

Operations. 

1^7-'88.  Work  on  tunnel  for  aqueduct  extension  continned,  '88,  2756.     EaLcavation 

and  slope  paving  of  new  reservoir  completed,  '88,  27()1. 
1888-'89.  Work  on  tunnel  for  aqueduct  extension  continued,  '89,  2817, 
1889-^91.  Operations  suspended, '90,  3531;  '91,  3904. 
1891-'92.  Repairs  to  existing  works,  '92,  3381. 
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^ITASHIIVOTOiy,  9,  €.— Continaed. 

Projects. 

By  Maj.  Ly decker,  1883,  for  increasing  the  water  supply  of  Washington  by  exten- 
sion of  Washington  Aqueduct  from  distributing  reservoir  near  Drovers  Rest  to 
site  of  new  reservoir  near  Howard  University  by  a  tunnel  20,715  feet  lon^; 
extension  of  dam  at  Great  Falls  of  Potomac  across  Conns  Island  and  Virginia 
Channel;  construction  of  new  distributing  reservoir  in  valley  east  of  Howard 
University,  and  laying  mains  from  reservoir  to  oenter  of  distribution^  '84, 2301. 

Surreys. 

Maps. 
'88,  2766;  '89,  2818. 


^WASHlIf  GTOIf •  D.  €.-<WA'nsB  supply. 

AppropriatloiMu 

1889 $675, 000, '89,  2824. 

€ontrnct9« 

1889.  Gloucester  Iron  Works,  for  iron  pipe,  at  $26.57  per  ton;  Camden  Iron  Works, 
for  iron  pipe,  at  $27.38  per  ton ;  Mohawk  and  Hudson  Manufacturing  C'orapany, 
for  valves  (48-inch  to  &-inch),  at  from $1,125  to  $13;  McNeal  Pipe  and  Foundry 
Company,  for  special  castings,  at  $56  per  ton;  Springman  &.  Bro.,  for  hauling 
pipe,  at  80  cents  per  ton ;  T.  B.  Coyle,  for  trench  excavation,  at  24  cents  per  cubic 
yard  for  earth,  and  $2.70  per  cubic  yard  for  rook ;  Clendenin  Bros.,  for  lead,  at 
4^  cents  per  paund;  B.  A.  Bobbins,  for  jute,  at  11.4  cents  per  pound,  '89,  2821. 

1890.  Mellert  Foundry  and  Machine  Company,  for  cast-iron  water  pipe,  at  $35,091, 
'91,  3902.  Mellert  Foundry  and  Machine  Company,  for  cast-iron  water  pipe,  at 
$2,620,  '91,  3903.  G.  W.  Knox,  for  hauling  pipe,  at  70  cents  per  ton,  '91,  3903. 
Camden  Iron  Works,  for  pipe  and  castings,  at  $23.80  per  ton,^91,  3903. 

1891.  G.  W.  Knox,  for  hauling  pipe,  at  65  cents  per  ton,  '91,  3904. 

Engineers. 

Chief  of  Engineers. 

Reports, '89,  379;  '90,  346;  '91,  441;  '92,  416. 
Engineers  in  Charge. 

Col.  J.  M.  Wilson,  l889-'90.    Report,  '89,  2820. 

Lieut.  Col.  G.  H.  Elliot,  1890-'—.    Reports,  '90,  3522 ;  '91,  3897 ;  '92,  3380. 
Assistant. 

Lieut.  C.  McD.  Townsend.    Report,  '89,  2824. 

liegiMation* 

Act  of  Congress,  March  2, 1889,  proyiding  for  a  water  supply  for  the  District  of 
Columbia,  '89,  2820. 

Operations. 

1888-^89.  Laying  of  water  mains  in  progress,  '89,  2821. 
1889-'90.  Laying  of  water  mains  completed,  '90,  3523. 
1890-'91.  Further  pipe  laying  in  proffress,  '91,  3898. 
1891-92.  Operations  completed,  '92,  3380. 

Surveys. 

Location  of  the  30-inch  and  48-inch  mains,  '90,  3530;  '91,  3901. 


^WATEREE  RIVER,  S.  €•— Impboybment  ov. 

(Continued  from  VoL  II,  p.  549.) 

Appropriations. 

1881-^87 $35,500 

1888 12, 000, '88,  941. 

1890 12, 500, '90, 1223. 

1892 2, 500, '92,  1215. 

Total 62,500 

List  of  appropriations,  '92, 1215. 
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^WATEBEE   RIVER,  8.  C.~Coutinaod. 

EnffiDeers. 

Chief  of  Engineera. 

Report8/88,  132;  '89,  155;  '90, 139;  '91,  174,179,1487;  '92,  172. 
Engineers  in  Charge. 

Capt.  W.  H.  Bixby,  1885-'89.    Report,  '88,  939. 

Capt.  F.  v.  Abbot,  1889-'—.    Reports, '89,  1189;  '90^  1222;  '91,  1462,1488;  '92, 
1214. 
Assistant. 

R.  Wbitford.    Reports,  '88,  941;  '89, 1191;  '90,  1223;  '91,  1463;  '92,  1216. 

Obstrnctioiift. 

Obstruotion  of  the  rirer  by  bridges  without  drawspans,  '88,  940. 

Operations* 

1887-'88.  No  operations  for  lack  of  fundsy  '88,  940. 

1888-'89.  Operations  postponed  awaiting  introduction  of  drawspans  in  bridges 
over  the  river,  '89,  1190. 

1889-'90.  275  logs  and  stnmps  and  5  cords  of  snags  removed  from  the  river,  and  350 
trees  removed  from  the  banks,  '90,  1223. 

1890-'9l.  2,413  logs  and  snags  and  56  cords  of  small  snags  removed  from  the  chan- 
nel, and  2,108  trees  and  80  cords  of  brush  cleared  from  the  banks,  '91,  1463. 

1891-'92.  1,740  snags  and  40  cords  of  small  snags  removed  from  the  channel,  and 
1,806  trees  and  29  cords  of  brush  cleared  from  the  banks,  '92,  1216. 

Plans. 

After  examination  in  1891  to  determine  the  advisability  of  making  a  cut-off  acrots 
the  neck  of  a  bend  in  the  Wateree  River,  about  4  miles  below  Camden,  Capt 
Abbot  reported  that  the  interests  of  navigation  did  not  demand  such  an 
improvement,  '91,  1488. 

Projects. 

By  Capt.  Phillips,  1880,  to  secure  a  4-foot  navigation  between  the  mouth  and  Cam- 
den, a  distance  of  68  miles,  by  removal  of  snags,  stumps,  and  similar  obstrac- 
tiouH,  and  removal  of  fallen  and  leaning  trees  from  the  bankH;  estimated  cost, 
$29,552,  '80, 915, 916.  Increased  in  1881, 1835,  and  l.'vST,  on  accouut  of  inadequate 
appropriations,  to  $60,000,  '81, 1034;  '85, 1124 ;  '87, 1089.  Total  amount  appro- 
priated from  1881  to  1886,  inclnsivo,  $35,500;  amount  (s:!ni..ted  to  complete 
project,  $24,500,  '87,  1091 ;  '92,  1214. 

Surveys. 

Examination  ordered  by  act  of  September  19, 1890.    Made,  1891,  under  direction 

of  Capt.  Abbot;  '91,  1488. 
Maps. 
'89.  1190. 


STATER  GAUGES  ON  THE  MISSISSIPPI  RIVER.— (See  Missis- 
sippi River,  water  gauges  on.) 


^WATCH  HII^L  COTE,  R.  I.~ Examination  ov. 

Eng^ineers. 

Chief  of  Engineers. 

Report,  '91,  62. 
Engineer  in  Charge. 

MaJ.  W.  R.  Liyermore,  1890.    Report,  '91,  735. 

Physical  Characteristics. 

Description  of  the  locality,  '91, 735. 

Plans. 

Maj.  Livermore  did  not  consider  the  locality  worthy  of  improvement,  '91,  735. 

Snrrejrs. 

Examination  ordered  by  act  of  September  19, 1890.    Made,  1890,  under  direction  of 
Mi^.  Livermore,  '91,  735. 
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^WAIJKEGAN  HARBOR,  ILL.— Improvkment  of. 

(Continued  from  Vol.  II,  p.  660.) 

Appropriations. 

1852-^87 $105,000 

1888 25, 000, '88.  1868.     - 

1890 35, 000, '90,  2364. 

1802 26,000/92,2212. 

Total 190,000 

List  of  appropriations,  '92,  2212. 
Contracts. 

1888.  Green  Bay  Dredge  and  Pile  Driver  Company,  for  dredging,  at  12  cents  per 

cubic  yard,  '89,  2084. 
1890.  J.  M.  Laurie,  for  stone  ballast,  at  $7  per  cord;  O.  Kirk  &  Son,  for  pine  plank, 
at  $19.50  per  M  feet;  Cairo  Lumber  Company,  for  oak  timber,  at  $24.50  per  M 
feet;  Chicago  Forge  and  Bolt  Company,  for  rodn,  bolts,  and  spike,  at  2^  cents 
per  pound;  F.  Bairstow,  for  coal,  at  $4.25  per  ton,  '91,  2570. 
1892.  Green  Bay  Dredge  and  Pile  Driyer  Company,  for  dredging,  at  13|  cents  per 
cubic  yard,  '92,  2212. 
EnR^ineers. 
Chief  of  Enginbbrs. 

Reports,  '88,  245;  '89,  284;  '90,  266;  '91,  327;  '92,  313. 
Enginkers  in  Charge. 
Capt.  W.  L.  Marshall,  1884-'89.    Report,  '88,  1867. 

Maj.  C.  £.  L.  B.  Davis,  188iM92.    Reports,  '89,  2081 ;  '90,  2361 ;  '91,  2568. 
M%j.  J.  F.  Gregory,  1892-^^.    Report,  '92,  2209. 

AflSlSTA  TXT 

W.  H.  Hoarding.    Report/88,  1868. 
Operations.  * 

1887-88.  71  linear  feet  of  south  pier  completed  and  pier  Ailing  replaced  by  hired 

labor,  '88,  1867. 
1888-'89.  177  linear  feet  of  south  pier  built  by  hired  labor;  17,805  cubic  yards 

material  dredged  under  contract,  '89,  2083. 
1889-'90.  63,069  cubic  yards  material  dredged:  60  cubic  yards  stone  placed  in  south 

pior,  '90,  2360. 
1890-'91.  North  pier  extension  in  progress;  192  linear  feet  built,  '91,  2570. 
1891-'92.  200  linear  feet  of  north  pier  extension  built;  304  linear  feet  of  sand  fence 

built;  9,716  cubic  yards  of  material  dredged,  '92,  2211. 
Projects. 
In  1855,  under  the  appropriation  of  $15,000  of  1852,  one  crib  was  placed  in  line  of 

proposed  breakwater,  which  was  subsequently  destroyed,  '73,  247;  '80, 1942. 
By  Lieut.  Col.  Houston,  1879,  for  formation  of  a  harbor  of  refuge  at  Waukegan  by 

2,590  linear  feet  of  pile-pier  construction,  inclosing  a  basin  of  16  acres  and  a 

dock  front  of  1,260  feet,  the  basin  to  be  dredged  to  a  depth  of  12  feet,  with  the 

ultimate  formation  of  an  inner  basin ;  estimated  cost,  $110,000,  '80,  1943, 1946. 

Increased  $50,000  in  1883,  '83, 1711,  and  $20,000  in  1886,  '86, 1686.    From  1880  to 

1886,  inclusive,  $90,000  was  appropriated,  when  it  was  estimated  that  $71,000 

would  be  required  to  complete  ])roject,  '87,  2075. 
In  1889  Maj.  Davis  proposed  the  extension  of  both  piers  500  feet  farther  into  the 

lake,  at  an  estimated  cost  of  $75,000;  this,  togetner  with  $71, COO,  the  amount 

estimated  in  1887  for  completion  of  project,  makes  $146,000  for  completion  of 

improvement^  '89,  2083, 2084;  '92,  2209. 
Surveys. 
Maps. 
'89,  2084. 


^WEIR  RIVER,  MASS.— Examination  ov. 

Enirlneers. 

Chief  of  Enginbkrs. 

report,  '89,  43. 
Engineer  in  Charge. 

Lieut.  Col.  S.  M.  Mansfield,  1888.    Report,  '89,  697^  ' 

Physical  Characteristics* 
Description  of  the  locality,  '89,  697. 


476  INDEX   OF 

ISTEIR  RI¥£B,  MASS.— Coutinned. 

Plans. 

By  Lieut.  Col.  Mnnsfield,  1888,  for  improvement  of  the  channel  entrance  by  rook 

removal  and  baoyage;  estimated  cost,  $7,000;  '89,  599. 
Sarveys. 
Exaiii..iiition  ordered  by  act  of  August  11,  1888.    Made,  1888,  ander  directioiiol 

Lieut.  Col.  Mansfield,  '89,  597. 


^WCLlLiFlLiEET  HARBOR,  MASS.— Iuprovement  ov. 

(Continued  from  Vol.  II,  p.  552.) 

Appropriations* 

1872-^87 $5,000 

1888 7, 000, '88,  588. 

1890 4, 000, '90.  513. 

Total 16,000 

Commerce. 

Value  of  tishermen's  yield,  '88,  476, 477. 
Contracts. 
A.  R.  Wri«>bt,  for  dredging,  at  42  cents  per  cubic  yard,  and  removal  of  bo  widen 
weighing  over  3  tons,  at  $10  per  cubic  yard,  '89,  588. 
Engineeis. 
*  Chief  of  Enginkers. 

Keport8,'88,  31.32;  '89,  42;  '90,  36;  '91,  44;  '92,  50. 

ENOIXEEUS  in  ClIAliGK. 

Lieut.  Col.  G.  I^  Gillespie,  188&-'89.    Report,  '88,  476,  477. 

Lieut.  Col.  S.  M.  Mansfield,  1889-'— .     Reports,  '89,  587;    '90^  512;    '91,  663: 
•92,  591. 

ASS12>TAMT. 

S.  ilaa^eusen.    Report,  '88,  479. 

Opernti<Dns. 

1887-'89.  No  operations, '88,  476;  '89,  588. 

1889-'90.  16,984  cubic  yards  material  dredged,  '90,  512. 

18(;0-'92.  No  operations,  '91,  6G4;  '92,  592. 
Projects. 

For  project  prior  to  1888  see  '89,  587. 

By  Lieut.  Col.  Gillespie,  1888,  for  improvement  of  the  harbor  by  the  excavation 
of  a  channel  4,2(K)  feet  long,  100  feet  wide  at  bottom,  and  6  feet  deep,  mean 
low  water,  from  the  Deep  Hole  to  the  wharves ;  estimated  coHt,  $24,4MJ0.  '88, 
476;  '89,  587;  '92,  591.  Increased  in  1889,  on  account  of  rise  In  prices,  to 
$38,000,  '89,  588. 
Surveys. 

Ordered  by  act  of  August  5,  1886.    Made,  1887,  under  direction  of  Liieut.   Col. 
Gillespie,  '88,  477. 

Maph. 
'88,  478. 


WESTERN   RIVERS.— Removing  snags  and  obstructions  fboic 
(See  Mississippi  River,  Missouri  River,  and  Ai^kansas  Rivxjt.) 


IFESTPORT  HARBOR,  JTIASS.— Improvement  ow. 

(Continued  from  Vol.  II,  p.  552.) 

Appropriations. 

1886-'87 $1,000 

1890 1,000,  '91,  707. 

1892 1,000,  '92,  613. 

Total 3.000 
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WBSTPORT   HARBOR,  MASS.-Contmued. 

Enfrtneers. 

Chief  op  Engineers. 

Reports,  '88,  36;  '89,  55;  '91,  52,80;  '92,  56. 
Enginkbks  in  Charge. 
Maj.  W.  R.  LiTermore,  1887-'92.    Reporte,  '88,  491;  '89,  645;  '91,  706. 
Cot  D.  C.  Honston,  1891-'92.    Report,  '91,  840. 
Capt.  W.  H.  Bixby,  189^^'—.    Report,  '92,  612. 
Operations. 
1887-88.  Improvement  completed  by  oonstruction  of  a  brush  jetty  at  Horse  Neck 

Point,  '88.  492. 
1888-'91.  No  operations,  '91,  706. 

1891-^92.  230  tons  of  stone  used  in  reconstruction  of  Horse  Neck  Jetty,  '91,  612. 
Physical  Ciiaracteristics. 

Location  of  the  harbor,  '88,  491;  '89,  645. 
Plans* 
By  Col.  Houston,  1891,  for  excavation  of  a  channel  100  feet  wide  and  6  feet  deep 
at  mean  low  water  between  Sangatuck  and  Westport;  estimated  cost,  $40,000, 
with  an  annual  cost  of  $2,000  for  maintenance ;  estimated  cost  of  a  4-fuot 
channel  60  feet  wide  up  to  Wetftport,  $10,000,  '91,  842. 
Projects* 
By  Maj.  Warren,  1878,  for  the  protection  of  Horse  Neck  Point  from  erosion  by  the 
construction  of  jetties  at  tnat  point;  estimated  cost,  $1,000,  '86,  592;  '87,  543. 
By  Maj.  Livermore,  1888,  for  fnrther  improvement  of  the  harbor  by  extension  of 
the  jetty  on  Horse  Neck  Point,  and  dredging;  estimated  cost,  $2,000,  '89,  646; 
'91,  706. 
Surveys* 
Examination  of  Westport  Harbor  and  east  and  west  branches  of  Westport  River 
ordered  by  act  of  August  11,  18H8.     Made,  188^,  under  direction  of  Maj.  Liver- 
more,  '89,  645. 
Examination  of  Sangatuck  River  ordered  by  act  of  September  19,  1890.    Made, 
1891,  under  direction  of  Col.  Houston,  '91,  840. 


limSTCHESTER  CREEK,  If.  T.-^Survby  of* 

Eng^ineers* 

Chief  of  Enoinebrs. 

Report,  '91,  94. 
Engineer  ix  Charge. 

Lieut.  Col.  G.  L.  Gillespie,  1890.     Report,  '91,  951, 955. 
Assistant. 

Cw.  W.  Kuehnle.    Report,  '91,  957. 
PhyKicnl  Characteristics* 
Description  of  the  locality,  '91,  954. 


By  Lieut.  Col.  Gillespie,  1891,  for  excavation  of  a  navigable  channel  100  feet  wide 
and  8  feet  deep  at  mean  low  water  across  the  estuury,  thenoe  80  feet  Tvide  and 
8  feet  deep  to  a  point  1,000  feet  above  Scriveus  Dock,  and  thence  60  feet  wide 
and  8  feet  deep  to  the  head  of  navigation ;  estimated  cost,  $27,500,  '91,  956. 
Surveys* 

Survey  onlered  by  act  of  September  19,  1890.    Made,  1891,  under  direction  of 
Lieut.  Col.  GiUespie,  '91,  955. 


^WEST  NECK  RIVERy  ¥A.— Examination  of. 

Engineers* 

Chief  of  Engineers. 

Report,  '91,  153. 
Engine KU  in  Charge. 

Capt.  G.  J.  Fiebeger,  1891.     Report,  '91, 1324, 
Assistant. 

J.  P.  White.    Report,  '91,  1326. 
Physical  Ciinractc^ristics* 
Description  of  the  locality,  '91,  1325. 
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ISTEST   NECK  BIVCR,  ¥A.— Coutinaed. 

Finns. 

In  1B91  Capt.  Fiebeger  considered  the  river  worthy  of  improvement  as  far  as 
Owens  Bridge.  The  improvement  proposed  contemplates  straightening  and 
enlarging  the  channel,  removing  snags  and  similar  obstructions,  and  the 
formation  of  a  turning  basin,  at  an  estimated  cost  of  $9,000.  The  river  above 
Owens  Landing  was  not  considered  worthy  of  improvement,  '91,  1325. 
Surveys. 

Examination  made,  1891,  under  direction  of  Capt.  Fiebeger,  '91, 1324. 


WKTIFKHf  BITEB,  HID.— Examuuxioii  of. 

(Continued  from  Vol.  II,  p.  553.) 

Eng^ineers. 

Chief  of  Enginbers. 

Report,  '89,  112. 
Emginrrr  in  Charge. 

W.  F.  Smith,  U.  S.  agent,  1889.    Report^  '89,  910. 
Assistant. 
A.  Stierlo.     Report,  '89,  910. 
Physical  Charncteristics. 

Description  of  the  locality,  '89, 910. 
Plans. 

In  1889  Col.  Craighill  did  not  consider  the  river  as  worthy  of  improvement,  '89, 910. 
Surveys. 
Examination  ordered  by  act  of  August  11,  1888.    Made,  1S88,  under  direction  of 
W.  F.  Smith,  '89,  910. 


l¥EYJ?IOlJTII   BITER9   MASS.-lMPROYBMEMT  OV. 

Appropriations. 

1890 $10, 000, '91,  656. 

1892 10, 000, '92,  585. 

Total 20,000 

Commerce. 

Saving  in  freight  charges  to  be  derived  from  improvement,  '90,  521 ;  '91,  682. 
Contracts. 
1890.  A.  R.  Wright,  for  dredging,  at  37^  cents  per  cubic  yard,  and  removal  of 
bowlders,  at  $9  each,  '91,  656. 
Ens^ineers. 
Chief  of  Engineers. 

Reports, '89,  44;  '90,  38;  '91,  42,47;  '92,  48. 
Engineer  in  Charge. 

Lieut.  Col.  S.  M.  Mansfield,  1888-'—.    Reports,  '90,  521;  '91,  655;  '92,  584. 
Assistant. 
S.  Haagensen.    Reports,  '90,  522;  '91,  683. 
Operations. 
189a-'91.  18,389  cnbic  yards  material  dredged,  '91,  655. 
1891-'92.  5,585  onbic  yards  material  dredged,  '92,  585. 
Piiysical  Ciiaracteristics. 

Description  of  the  locality,  '90,  523;  '91,  682. 
Plans. 
By  Lient.  Col.  Mansfield,  1891,  for  excavation  of  a  channel  through  the  onter  bar 
200  feet  wide  and  12  feet  deep  at  mean  low  water,  and  also  widening  and  deep* 
ening  the  natural  channel  of  the  river  to  the  same  dimensions  np  to  the  wharf 
of  the  Fertilizer  Company;  estimated  cost,  $22,000,  '91,  683. 
Projects, 
By  Lient.  Col.  Mansfield,  1889,  for  improvement  of  the  river  from  Qnlncey Point  to 
East  Braintree  by  dredging  a  channel  7,000  feet  long,  from  50  to  100  feet  wide, 
and  6  feet  deep  at  mean  low  water;  estimated  cost,  140,000,  '90,  522;  '92,  584. 
Surveys. 
Ordered  by  act  of  August  11,  1888.    Made,  1889,  under  direction  of  Lieut.  Col. 

MnuRfield,  '90,  522. 
Survey  ordered  by  act  of   September  19,  1890.      Made^  1891,  under  direction  of 
Lieut.  Col.  Mansfield,  '91,  683. 
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^WHITE  BITER,  ARK.— Ihprovisment  of. 

(Continued  from  Vol.  II,  p.  553.) 

Appropriations. 

1874-W $166,000 

1888 25,000, '88,  1403. 

1890 30,000/90,  1946. 

1892 75,000, '92,  1686. 

Total 296,000 

Commerce. 

Prospective  advantages  to  resolt  firom  improvement,  *89, 1657;  '90, 1944;  '92, 1685. 
Eniineers. 

Chief  of  Enoineeks. 
Reports,  '88,  188;  '89,  221;  '90,  199;  '91,  252;  *92,  244. 

ENGINEER  IN  Charge. 
Capt.  H.  S.  Taber,  1884-'—.     Reports,  '88,  1403;  '89,  1665;  '90,  1942;  '91,  2048; 
'92, 1683. 
Operations. 

1887-88.  Snags  and  lof(s  removed  near  De^valls  Blnff  and  Clarendon,  '88,  1404. 

1888-'89.  Six  barges,  pile  dxiver,  and  anarter  boat  built ;  snagging  operations  begun, 
'89, 1656. 

1889-'90.  6201i]i6ttr  feet  of  dam  repaired;  2,440  linear  feet  of  dam  built;  367 cubic 
yards  of  rock  blasted  and  removed,  '90,  1943. 

1890-'91.  1,460  linear  feet  of  dam  work  built,  and  11  cubic  yards  of  rock  removed 
from  the  channel,  '91,  2048. 

1891-^92.  2,844  cubic  yards  of  rook  and  510  cords  of  brush  used  in  dam  construc- 
tion, '92,  1684. 
Projects. 

A  project  for  the  improvement  of  the  river  between  Jacksonport  and  Buffalo,  made 
in  1871-72,  proposed  the  removal  of  snags,  logs,  and  rook,  and  the  improvement 
of  shoals  by  the  construction  of  wing  dams,  '71,  370;  '72,  376;  'GO,  1314;  '85, 
1592. 

The  improvement  of  the  river  at  Buffalo  Shoals  was  proposed  to  be  accomplished 
by  removal  of  bowlders  and  the  construction  of  7  spur  dikes,  '78,  661. 

From  1874  to  1879,  inclusive,  $70,000  was  appropriated  for  the  improvement  of  the 
river  above  Jacksonport,  '74,  i,  63;  '76,  i,80;  '79,  115. 

In  1887  it  was  estimated  that,  pending  plans  and  estimates  for  the  permanent 
improvement  of  the  river,  a  yearly  appropriation  of  $8,000  for  tho  removal  of 
snags  would  Ite  reciuired  for  one  or  two  years,  '87,  308, 1530. 

By  Capt.  Taber,  1888,  for  permanent  improvement  of  the  river,  giving  a  minimum 
depth  of  5  feet  at  extreme  low  water  from  the  mouth  to  Newport,  and  a  depth 
of  2  feet  at  low  water  from  Newport  to  Buffalo  Shoals,  by  construction  of  spur 
dikes  to  contract  the  flow,  and  by  removal  of  obstructions;  estimated  cost, 
$105,315,  '88,  1407-1412. 


UrUITE  RIVER,  IND.— Improvement  ov. 

(Continued  from  Vol.  II,  p.  556.) 

Appropriations* 

1879-'87 $102,500 

18S8 5, 000, '88,  1745. 

1892 5, 000, '92,  2037. 

Total 112,500 

f^  o  n  t  i*&.tf*  t  s 

1887.  M.  Cox,  for  dredge  huU,  at  $995,  '88,  1746. 
Enfciiieers. 

Chikf  of  Engineers. 

Reports.  '88,  221;  '89,  258;  '90,  232;  '91,  298;  '92,  285. 
Enginekrs  in  Ciiargr. 

Maj.  A.  Sticknev,  1886-'89.    Reports,  '88,  1745;  '89,  1937. 

Capt.  E.  Magulre,  1890.     Report,  '90,  2234. 

Lieut.  Col.  G.  J.  Ly decker,  1891-'—.    Reports,  '91,  2409;  '92,  2037. 

A  AS  I  ST  A  TCT 

O.  L.  retitdidier.    Reports,  '88»  1746;  '89, 1938;  '90,  2235;  '91,  2410;  '92,  2038. 
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^THITE  RIVER,  IND.-Contmaod. 

Operations. 

t887-'88.  5,190  cnbic  yards  rock  removed,  '88,  1745. 
1888-'89.  7,835  cubic  yards  rock  removed,  '89,  1938. 
1889-'90.  No  operatiouB,  '90,  2234. 
1890-'91.  No  operations,  '91,  2409. 

1891-'92.  350  linear  feet  of  guiding  dike  baUt  at  KeUys  Ripple,  '92,  2038. 
Projects* 
By  Maj.  Smith,  1879,  for  the  formation  of  a  channel  with  a  clear  depth  of  2  feet 

from  the  mouth  to  Portersville  on  the  East  Fork  and  Falls  on  the  West  Fork, 

by  removal  of  snags  and  deepening  channel  by  wing  dams  and  dikes,  '79,  148, 

1454;  '81,2007. 
Modified  in  1880  to  obtain  a  channel  3^  feet  deep  from  month  to  Hazelton  by  rock 

removal  at  Kellys  Ripple,  dike  construction,  and  removal  of  snags,  '80,  1843 ; 

'87,  279. 
From  1879  to  1886,  inclusive,  $102,500  was  appropriated;  amount  estimated  to  oom- 

plete  project,  $17,500,  '87,  247. 


^WHITE  RIVER  HARBOR,  MICH.— Improvxhent  or. 

(Continued  from  YoL  II,  p.  555.) 

Appropriations^ 

I867-'OT $247,550 

1888 10,000,  '88,  1901. 

1890 17,000,  '90,2636. 

1892 5, 000, '92,  2333. 

Total 279,550 

List  of  appropriations,  '92,  2332. 
Contracts. 

1889.  Stephen  Bedford,  for  white  pine  timber,  at  $21  per  M  feet,  B.  If.,  '89,  2180. 
Qeer  Sl  Crawford,  for  edgings,  at  $2.50  per  cord,  *89, 2180.  Chicago  and  Lemont 
Stone  Company,  for  stone,  at  $8.24  per  cord,  '89,  2180.  Parkhurst  &  William- 
son, for  drifb  bolts,  at  2  cents  per  pound,  '89,  2180. 

1890.  E.  G.  Crosby,  for  edgings,  at  $2  per  cord,  '90,  2635. 

1891.  Gaylord  &  Wing,  for  white  pine  plank,  at  $15  per  M  feet;  G.  W.  Crouter,  for 
spike,  at  3  cents  per  pound ;  £.  G.  Crosby,  for  edgings,  at  $2  per  cord,  and  F.  A. 
Hngen,  for  stone,  at  $2.24  per  cord,  '91,  2688. 

Enirineers. 
Chief  of  Knginekrs. 

Keporte,  '88,  254;  '89,  298;  '90,  268;  '91,  339;  '92,  325. 
£ng INKERS  IN  Charge. 
Maj.  8.  M.  Mansfield,  1888-'89.     Keport,  '88,  1008. 

Maj.  W.  Ludlow,  1889-'—.    Reports,  '89,  2179;  '90,  2634;  '91,  2687;  '92,  2331. 
Operations. 
1887-88.  300  linear  feet  of  old  north  pier  superstructure  removed;  4,190  cubio 

yards  m<iterial  dredged  from  the  harbor,  '88,  1H09. 
1888-'89.  6,343  cubic  yards  sand  dredged,  '89,  2179. 
1889-^90.  714  linear  feet  sand  fence  built;  6,313  cubic  yards  material  dredged,  '90, 

2634. 
1890-'91.  Repairs  and  new  superstructure  to  377  linear  feet  of  south  pier;  repairs 

to  outer  end  of  north  pier,  '91,  2687. 
1891-^92.  Repairs  to  piers  aud  superstructure  construction  continued,  '92,  2332. 
Pbysicnl  Characterislics. 
Description  of  the  locality,  '90,  2634. 

Projects* 

By  Maj.  Wheeler,  1866,  to  secure  a  channel  200  feet  wide  and  12  feet  deep  connect- 
ing Lake  White  aud  Lake  Michigan,  the  channel  to  be  maintained  by  pile  pro> 
tection  and  crib  piers;  estimated  cost,  $170,530,  '66,  iii,  13;  iv.  111,  145.  Esti- 
mate increased,  1873,  to  $220,445.  '84,  1982. 

By  Capt.  Lockwood,  1884,  for  extension  of  south  pier  200  feet  aud  north  pier  250 
feet,  and  dredging  between  piers;  estimated  cost,  $104,225, '84,  1982.  From 
1S67  to  1886,  iu^usive,  $247,550  was  appropriated. 

In  1887  it  was  estimated  that  $84,225  would  be  required  to  complete  the  project^ 
•87,  2188. 


RIVERS   AND   HARBORS.  481 

^THITE  OAK  RIVER,  I¥.  C— Examination  op. 
Eug^incers* 

(JHIKF  OF   KnGINRKRS. 

Reports, '89,  148;  '90,  170. 
Engineer  in  Chahge. 
Capt.  W.  H.  Bixby,  1888-'91.     Reports,  '89,  1127;  '91,  1434. 
Physical  Characteristics. 

Description  of  the  locality,  '89,  1127. 
Plans. 

By  Capt.  Bixby,  1889,  for  secnriDg  navigation  for  steamboats  from  the  ocean  to 
Sabistons  Bridge,  a  distance  of  29  miles,  and  thence  a  channel  for  flats  about 
21  miles  farther  to  Collins  Ford;  eHtiniated  cost,  $45,000,  '89,  112f). 

By  Capt.  Bixby,  1890,  for  a  steamboat  nikvigation  from  Roberts  Landing  to  Sabis- 
tons Bridge,  and  a  flatboat  navigation  from  thence  to  Collins  Crossing;  esti- 
mated cost,  $4,550,  '91,  1435. 
Sarve^s. 

Examination  ordered  by  act  of  August  11,  1888.  Made,  1889,  under  direction  of 
Capt.  Bixby,  '89,  1127. 

Examination,  from -Roberts  Landing  to  Coilins  Crossing,  ordered  by  act  of  Septem- 
ber 19,  1890.    Made,  1890,  under  direction  of  Capt.  Bixby,  '91,  1434. 


UTICOJIIICO  RI¥£R,  HID.— Improvement  of. 

(Continued  from  Vol.  II,  p.  557.) 

Appropriations. 

1872-'84 $50,000 

1890 10,000, '91,  1194. 

1892 6, 500, '92,  975. 

Total 66,500 

List  of  appropriations,  '88,  751. 
Commerce. 

Commercial  interests  to  be  farthered  by  improvement,  '90,  948,  949. 
Contracts. 

1891.  F.  C.  Somers,  for  dredging,  at  12  cents  per  cubic  yard,  '91,  1194. 

Chief  of  Engineers. 

Reports,  '89,  112;  '90,  102;  '91,  128;  '92,  128. 
Engineer  in  Charge. 

W.  F.  Smith,  U.  S.  agent,  1887-'—.    Reports,  '88, 751 ;  '90, 947 ;  '91,  1198 ;  '92, 975. 
Assistant. 
A.  Stierle.    Report,  '90,  947,  950. 
Operations. 
1887-88.  No  operations  since  1885,  at  which  time  the  project  was  completed,  '88, 751. 
1888-^91.  No  operations,  '91,  1194. 
1891-'92.  65,918  cubic  yards  material  dredged,  '92,  975. 
Plans. 
By  W.  F.  Smith,  U.  S.  agent,  1889,  for  improvement  of  the  Wicomico  River  by  exca- 
vation of  a  9-foot  low- water  channel  from  the  natural  9-foot  curve  to  the  draw- 
bridge at  the  town  of  Salisbury,  involving  the  removal  of  about  116,000  cubic 
yards  of  material;  estimated  cost,  $23,200,  '90,  950. 
Projects. 
By  Lieut.  Col.  Craighill,  1871,  for  the  formation  of  a  channel  70  feet  wide  and  7 
feet  deep  at  low  water  from  the  mouth  to  the  town  of  Salisbury,  part  of  the 
dikes  to  bo  built  by  private  parties,  '71,  661,  663;  '72,  685;  '75,  li,  70. 
In  1884  the  project  was  modified  to  give  increased  width  to  the  channels  and  to 

straighten  them  at  bends,  '84,  959 ;  '87,  96. 
The  work  was  completed  in  1885  under  aggregate  appropriations  of  $50,000,  '87, 844. 
By  W.  F.  Smith,  1890,  for  excavation  of  a  9-foot  low-water  channel  from  the  natural 
9-foot  depth  in  the  river  below  to  the  drawbridge  at  Salisbury,  the  channel 
width  to  be  150  feet;  estimated  cost,  $23,200,  '90,  948. 
Surveys. 
Ordered  by  act  of  August  11,  1888.    Made,  1889,  under  direction  of  W.F.Smith, 
U.  S.  agent,  '90,  947,  950. 
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^riCOJHICO  RITER  (GREAT),  VA.— Examination  of. 

CnfrlDeers. 

Chibv  of  Engineers. 

Report,  '91,  116. 
Engineer  in  Charge. 
Lieut.  Col.  P.  C.  Haiiis,  1891.    Report,  '91,  1288. 
Physical  Characteristics. 

Description  of  the  locality,  '91,  1288. 
Plans* 
In  1891  Lient.  Col.  Hains  did  not  consider  the  trade  of  the  locality  safficient  to 
warrant  an  improvement,  '91, 1288. 
Sarveys. 
Examination  made,  1891,  nnder  direction  of  Lient.  Col.  Hains,  '91,  1288. 


^WIliliAlflETTE     RIVER,     OREG.—Survry     for    improvement    at 
Clackamas  Rapids,  Ross  Island,  and  Corvalus  City. 

Eniflneers. 

Chief  of  Engineers. 

Reports,  '91,  421 ;  '92,  393. 
Engineer  in  Charge. 
Maj.  T.  H.  Handbnry,  1892.    Report,  '92,  2840, 2842, 2844, 2847. 
Physical  Characteristics. 

Description  of  the  river  at  Ross  Island  and  Clackamas  Rapids,  '92,  2842, 2844. 
Plans. 
By  Mi^j.  Handbnry,  1891,  for  formation  of  a  channel  100  feet  wide  and  14  foot  deep 
at  low  water  at  Ross  Island  by  dredging,  closing  chutes,  and  works  of  contrac- 
tion; for  improvement  at  Clackamas  Rapids  by  removal  of  the  old  dam  at  the 
head  of  the  rapids,  and  the  construction  of  6,800  linear  feet  of  dike  for  the  con- 
traction and  direction  of  the  current;  for  improvement  at  Corvallis  by  removal 
of  &nag8  and  similar  obstrnctions ;  estimated  cost,  $138,900,  '92,  394. 
Surreys* 
Survey  ordered  by  act  of  September  19, 1890.    Made,  1891^  under  direction  o£  Maj. 
Handbnry,  '92,  2842, 2844, 2847. 


^WIIiliAJIIETTE   RIVER,  GREG.— Examination  for  deepening  chan- 
nel ON  WEST  side  of  SWAN  ISLAND. 

Enirlneers. 

Chief  of  Engineers. 

Report,  '91,  3374. 
Engineer  in  Charge. 
Maj .  T.  H.  Handbnry,  1890.    Report,  '91,  3374. 
Plans. 
In  1890  Mai.  Handbnry  did  not  consider  the  locality  worthy  of  improvement,  '91. 
2373. 
Surveys. 
Examination  ordered  by  act  of  September  19, 1890.    Made,  1890,  under  direction  of 
Maj.  Handbnry,  '91,  3374. 


UrililiAMETTE  RIVER.  GREG.,  helow  Portland.— ( See  Colcm- 

BIA  RiVEE,   (lower)   OREG.) 


^WIIiliAJIlETTE  RITER  (UPPER),  GREG.— Improvement  of. 

(Continued  from  Vol.  II,  p.  558.) 
Appropriations. 

1871-'87 $155,500 

1888 29, 000, '88,  2188. 

1890 11,000, '90,  3063. 

1892 •  30, 000, '92,  2837. 

Total 225,500 

List  of  appropriations,  '91,  3369. 


*0f  which  $3,000  is  to  be  useU  in  improvement  of  Yamhill  RiTer,  ^92,  2937. 
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WII.I.A]II1:TTS  IUVCR  (UPPEB),  OBEO.— Continned. 
Enir'neers* 

ClIIEV  OF  Engikkeks. 
Reports,  '88,  305;  '89,  363;  '90,  328;  '91,  417;  '92.  391. 

Engikekrb  in  Chargb. 
Mai.  W.  A.  Jone«,  1884-'90.    Reports,  '88,  2187 ;  '89,  2576, 2579. 
Maj.  T.  H.  Handbury,  1890-'— .    Reports,  '90,  3061 ;  '91,  3368 ;  '92,  2835. 
Operations. 

1887-^88.  No  operations,  '88,  2187. 

1888-'89.  2,364  linear  feet  of  pile  dike  built;  1,676  linear  feet  of  bank  revetted; 
6,720  cnbic  yards  of  bank  excavated  and  810  piles  driven;  825  snags  removed, 
'89,  2578. 

1889-^90.  Snagj^ing  operations  continued,  '90,  3062. 

1890-'91.  35  snags  and  20  overhanging  trees  remoyed,  '91,  3368. 

1891>'92.  577  snags  removed,  '92,  2836. 
Physical  Ciiaracteristics. 

Description  of  the  river,  '89,  2579. 
Projects* 

The  project  for  the  improvement  of  the  Upper  Willamette  River,  between  Port- 
land and  Corvallis,  a  distance  of  114  miles,  was  adopted  in  1870,  and  consisted 
in  removal  of  snags  and  the  improvement  of  the  channel  at  rapids  by  scraps 
ing,  removal  of  wreck,  bowlders,  and  gravel,  and  the  construction  of  wing 
dams, '71,  905;  '80,  2284.  From  1871  to  1877  $71,500  was  appropriated, '78, 
1329. 

In  1878  a  project  was  submitted  for  the  construction  of  cut-off  and  wing  dams  above 
Corvallis,  the  construction  of  a  new  snag  boat,  and  the  improvement  of  the 
rapids  at  Bissells  and  Doves  Rocks ;  estimated  cost,  $80,000,  '78,  1329. 

In  1886,  an  aggregate  of  $155,500  having  been  appropriated,  it  was  estimated  that 
$29,000  would  be  required  to  complete  the  project,  '86,  1941. 

In  1889  Maj.  Jones  proposed  the  improvement  of  the  reach  between  Portland  and 
Oregon  City  by  construction  of  a  riprap  dike  6,000  feet  in  length  to  protect 
the  Willamette  from  the  debris  brought  down  by  the  Clackamas  River,  and 
the  excavation  of  a  channel  with  a  low-water  depth  of  8  feet  and  a  width  of 
150  feet;  estimated  cost,  $60,000,  '89,  2581, 2582. 


WIIiJniNOTOlV  HARBOR,  €AIi.— Improvembnt  of. 

(Continued  from  Vol.  II,  p.  559.) 

A  p  propriations. 

1871-'87 $780,000 

1888 90,000,  '88,2113. 

1890 34,000,  '90,2901. 

1892 51, 000, '92,  2627. 

Total 955,000 

List  of  appropriations,  '92,  2627. 
Contracts. 

1890.  R.  Axman,  for  dredging,  at  55  cents  per  cubic  yard,  '90,  2901.    P.  (VNeil,  for 
rock,  at  $2.27  per  ton,  '91,  2957. 

1891.  A.  A.  Polhamus,  for  rock,  at  $2.09  per  ton,  '91,  2958. 
Eng^ineers. 

Chief  of  Engineers. 

Reports, '88,  292;  '89,  346;  '90,  312;  '91,  391;  '92,  368. 
Engineer  in  Charge. 
Lieut.  Col.  W.  H.  H.  Benyaurd,  1886-'—.    Reports,  '88,  2111 ;  '89, 2474 ;  '90, 2900; 
'91,  2956;  '92,  2626. 
Assistant. 
Lieut.  J.  J.  Meyler.    Report,  '91,  2958. 
Operations. 
l887-'88.  8,198  tons  stone  delivered  in  west  jetty ;  dredging  of  inner  channel  begun, 

'88,  2112. 
1888-^89.  Part  of  jetty  on  east  side  of  the  harbor  raised  and  strengthened;  repairs 

to  plant,  '89,  2475. 
1889-90.  13,498  cubic  yards  material  dredged  from  inner  channel,  '90,  2901. 
1890-'91.  62,295  cubic  yards  material  dredged:  15,123  tons  stone  delivered  in  west 
jetitjr,  '91,  ^57. 
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ISriliJniNOTON  HARBOR9  €AL.— Continued. 

Operations — Con  tinned. 

1891-92.  21,309  tons  of  rock  deposited  in  extending  oast  jetty  and  in  strengthening 
west  jetty, '92,  2626. 
Projects^* 

By  Lieut.  Col.  Mendell,  1871,  for  protection  of  harbor  and  channel  entrance  at 
Wilmington  hy  construction  of  6,700  linear  feet  of  timber  and  stone  break- 
water; estimated  cost,  $400,000,  '71,  947.  For  protection  of  work,  $30,000, 
•74,  ii,  370.    For  completion,  $100,000,  '76,  ii,  617 ;  '80,  2232. 

By  Lieut.  Col.  Mendel],  1881,  for  an  increase  in  channel  depth  from  10  feet  to  15  feet 
at  low  water  by  excavation  qjt  the  reef  to  a  width  of  400  feet,  extension  of 
jetties  beyond  Deadmans  Island  in  the  Bay  of  San  Pedro  to  a  depth  of  18  feet, 
excavation  of  sand  between  jetties,  and  the  eleA'ntion  of  existing  works  to  2 
feet  above  high  water;  estimated  cost,  $291,766/81,  2467;  '86,  1912.  Causes 
for  increased  cost, '85,  2335,  2336 ;  '86,  1913.  From  1871  to  1886,  inclusive, 
$780,000  has  been  appropriated;  estimated  cost  of  completion  of  project, 

.       $175,000,  '86,  1914;  '87,  2430. 
Surveys. 

Hydrographic  survey  of  harbor  made,  1888,  under  direction  of  Lieut.  Col.  Benyanrd, 
•88,  2112. 


1¥II.1III]¥GT01¥  HARBOB9  DEIi.— Improvement  of. 

(Continued  from  Vol.  II,  p.  560.) 

Appropriations. 

1836-^87 $259,606 

1888 30,  000, '88,  740. 

1890 30,000,  '90,919. 

1892 40, 000, '92,  947. 

Total 359,606 

List  of  appropriations,  '88,  740. 
Contracts. 

1889.  National  Dredging  Company,  for  dredging,  at  14  cents  per  cubic  yard,  '90, 920; 
Ira  Lnnt,  for  Jetty  repair,  '90,  920. 

1891.  Atlas  Dredging  Company,  for  dredging,  at  8  cents  per  cable  yard,  '91,  1137. 
Eng^ineers. 

Chief  of  Engineers. 
Reports, '88,  87;  '89,  103;  '90,93;  '91,  119;  '92,  120. 

Board  of  Engineers. 
Commission  constituted  by  S.  O.  No.  66,  at  Philadelphia,  Pa.,  June  18, 1891,  to 
consider  and  report  upon  the  improvement  of  Wilmington  Harbor.    Report, 
'91,  1138.     (Col.  Houston,  MaJ.  Raymond,  and  L.  Y.  ScTiermerhom,  C.  E.) 

Engineers  in  Charge. 
W.  F.  Smith,  U.  S.  agent,  1885-'—.     Reports,  '88,  739;   '89,  881;   '90,  917;   '91, 
1136;  '92,  946. 
Operations. 

1887-'88.  Dredging  under  contract  with  American  Dredging  Company  completed, 
'88  739 

1888-^89.  No  operations,  '89,  882. 

1889-90.  165,214  cubic  yards  material  drodgod ;  repairs  made  to  jetty,  '90,  918. 

1890-'91.  235,340  cubic  yards  material  dredged,  '91,  1136. 

1891-'92.  67,645  cubic  yards  material  dredged,  '92,  946. 
Plans. 

By  Commission,  1891,  for  the  permanent  improvement  of  the  harbor  by  (1)  altering 
the  sewerage  system  of  Wilmington  so  as  to  prevent  the  discharge  of  solid 
matter  into  Christiana  River;  (2)  rectifying  the  channel  at  the  mouth  of  the 
river  by  the  construction  of  1,400  linear  feet  of  earth  and  stone  jetty  and 
1,200  linear  feet  of  pile  and  stone  dike  on  the  south  side  of  the  entrance ;  (3) 
rectification  of  the  channel  at  the  junction  of  the  Brandy  wine  and  Christiana 
by  the  construction  of  600  linear  feet  of  high-water  dike;  (4)  by  dredging  a 
channel  150  feet  wide  and  15  feet  deep  at  mean  low  water  from  the  mouth  to 
the  Pulp  Works;  (5)  the  channel  thus  excavated  to  be  maintained  either  by 
further  dredging  or  the  construction  of  a  iiushiug  reservoir;  total  estimated 
post  of  improvement,  exclusive  of  the  reservoir,  $192,000,  or  inclusive  of  the 
same,  $392,000,  '91,  1138,1159. 
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UriLmiNGTON  HARBOR,  DEL.— Gontintied* 

Projects. 

By  Lieut.  Col.  Knrtz,  1870,  for  secaring  channel  in  Christiana  River,  f^om  100  to 
200  feet  wide  and  12  feet  deep  at  low  water,  hy  dredging  and  blasting;  esti- 
mated cost,  $83,000, '74,  ii,137.  Increased  by  Col.  Macomb,  1879,  to  $93,000, 
'79,  441.    Completed  at  a  cost  of  $83,500,  '81,  769. 

By  Col.  J.  N.  Macomb,  1881,  for  construction  of  jetty  at  harbor  entrance,  dredging 
15-foot  channel  from  entrance  to  Pulp  Works,  and  12-foot  channel  from  thence 
to  Delaware  Railroad  Bridge ;  estimated  cost,  $175,551,  '81, 770, 774.  Increased, 
1883,  by  Lieut.  Col.  G.  Weitzel  to  $191,384,  for  a  channel  150  feet  wide  and  15 
feet  deep  from  mouth  to  Delaware  Railroad  Bridge,  '83,  622.  The  project 
was  modified  in  1884,  providing  for  an  additional  height  to  the  jetty  of  4  feet 
and  to  extend  it  322  feet  in  length,  '89,  882;  '91, 1136. 


WILSON  HARBOR,  N.  T.— Improvement  ov. 

(Continued  from  Vol.  II,  p.  561.) 

Appropriations* 

1875-^87 $60,000 

1888 5, 000, '88,  2058. 

Total 65,000 

Contracts. 

1889.  McCollum  &,  Lee,  for  dredging,  at  20  cents  per  cnbic  yard,  '89,  2397. 
Engrineers. 
Chief  of  Engineers. 

Jieports,  '88,  280;  '89,  331;  '90,  300;  '91,  376;  '92,  355. 
Engineers  in  Charge. 
Capt.  F.  A.  Mahan,  188&-'90.    Reports,  '88,  2057;  '89,  2395. 
Mai.  A.  Stickney,  1890-'92.     Reports,  '90,  2842;  '91,  2891. 
Maj.  E.  H.  Ruffner,  1892-'—.    Report,  '92,  2534. 
Operations. 
1887-88.  80  feet  of  east  pier  rebuilt  by  hired  labor,  iknd  minor  repairs  made  to  east 

and  west  piers,  '88,  2057. 
1888-89.  Construction  of  stone  protection  begun;   150  linear  feet  of  west  pier 

rebuilt;  24,930  cubic  yards  material  dredged,  '89,  2397. 
1889-'91.  No  operations, '90,  2842 ;  '91,2892. 
1891-'92.  Repairs  to  lake  end  of  west  pier,  '92,  2534. 
Projects* 
By  Maj.  Wilson,  1873,  for  extension  of  the  piers  to  12  feet,  and  dredging  in  the 
channel  12  feet  deep  between  the  piers;  estimated  cost,  $90,000,  '73,  392;  '75, 
i,  58,  323;  '76,  ii,  575,  576. 
By  Lieut.  Col.  McFarland,  1877,  for  dredging,  increasing  the  estimated  cost  to 

$100, 000,  '77,  975. 
From  1875  to  1886,  inclusive,  $60,000  had  been  appropriated,  '87,  306. 
Surveys. 
Maps. 
'89,  2398. 


• 


UriLSON  POINT  HARBOR,  CONN.— Improvement  of. 

(Continued  from  Vol.  II,  p.  365.) 

Appropriations. 

1888 $25, 000, '91,  72. 

1890 30,  000, '91,  791. 

Total 55,000 

Contracts. 

1891.  A.  J.  Beardsley  &  Son,  for  dredging,  at  8^  cents  per  cubic  yard,  '91,  790. 
Engineers. 
Chikf  of  Enoinrers. 

Reports, '91,  72;  '92,76. 
Engineer  in  Charge. 

Col.  D.  C.  Houston,  1890-'—.    Reports,  '91,  789 ;  '92,  695. 
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^riLSON    POIIfT   HARBOR,  CONN.— Continiied. 

Operations. 

189(>-'91.  124,974  cubic  yards  material  dredged,  '91,  790. 
1891-'92.  54,026  cubic  yards  material  dredged,  '92,  696. 
Physical  CiiaracCeristics. 

Description  of  the  locality,  '91,  789. 
Projects. 
By  Col.  Houston,  1888,  for  excavation  of  a  channel  15  feet  deep  and  800  feet  wide 
np  tbe  harbor  to  the  vicinity  of  the  railroad  wharves;  estimated  cost,  $52,900. 
•91.  790. 


WIBTTHROP  HARBOR,  ]IIASS.-lMPRoVEMEirr  of. 

(Continued  from  VoL  11,  p.  562.) 

Appropriations. 

1888 $1, 000, '88,  468. 

1890 5,000, '90,  497. 

1892 3, 000, '92,  575. 

Total 9,000 

Contracts. 

1890.  Boyuton  Bros.,  for  dredging,  at  24  cents  per  cnbic  yard,  '91,  645. 
Eng^ineers. 
Chikf  of  Enoinebrs. 

Reports,  '88,  27, 32;  '89,  37;  '90,  32;  '91,  40;  '92,  46. 
Engineers  in  Charge. 
Lieut.  Col.  G.  L.  Gillespie,  1888-'89.    Report,  '88,  468, 470. 

Lieut.  Col.  S.  M.  Manslield,  1889-'—.    Reports,  '89,  571;  '90,  496;  '91,  644;  '92, 
574. 
Assistant. 
S.  Haagensen.    Report^  '88,  471. 
Operations* 
1887-'90.  No  operations,  '88,  468 ;  '89,  571 ;  '90,  497. 
1890-'91.  20,060  cubic  yards  material  dredged,  '91,  644. 
1891-'92.  No  operations,  '92,  574. 
Projects* 
By  Lieut.  Col.  Gillespie,  1887,  for  improvement  of  Wintbrop  Harbor  by  conversion 
of  tidal  depression  into  a  cbaunel  3,900  feet  long,  50  feet  wide,  and  6  feet  deep 
at  mean  low  water,  from  tbe  "Back  Channel"  to  "  Rices  Wharf,"  at  an  esti- 
mated cost  of  $17,600,  '88,  470, 471 ;  '89,  571 ;  '92,  574. 
8ui*veys* 
Ordered  by  act  of  August  5, 1886.    Made,  1887,  under  direction  of  Lieut.  Col 

Gillespie,  '88,  470. 
Maps. 
'88,  470. 


"UnWYAlV  BAYy  S.  C— Improvement  ov. 

(Continued  from  VoL  11,  p.  562.) 

Appropriations. 

l886-'87 $18,750 

1888 100, 000, '88,  931. 

1890 100,000/90,1171. 

1892 100, 000, '92,  1191. 

Total 318,750 

Commerce. 

Commerce  of  the  bay,  '88,  933. 
Necessity  of  further  improvement,  '89,  1110. 
Contracts. 

1889.  J.  8.  Howell,  for  diking,  etc.,  at  a  total  of  $96,555,  '90,  1172. 

1890.  W.  T.  Gaynor,  for  sheet  piling,  stone,  mattress,  etc.,  at  a  total  of  $192,640 
'91,  1414.  '       ' 
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'WINYA'W  BAY,  S.  C— Continued. 

Eng^lDeers. 

Chirp  of  Enginbkrs. 

Reports, '88,  130;  '89,  147,1111,1112;  '90,  132;  *91, 169;  '92, 169. 
Board  ok  Engineers. 
Conyened  at  New  York,  December  24,  1P88,  by  8.  O.  No.  51,  to  examine  and 
report  npon  Capt.  Bixby's  plan  for  the  improvenieut  of  Winyaw  Bay.    Report, 
'89,  1114.    (Col.  Comstock  and  Lient.  Cola.  Honston  and  Robert.) 
ENaiKRKRS  IN  Charge. 
Capt.  W.  H.  Bixby,  1885-'92.    Reports,  '88,  929;  '89,  1106;  '90,  1169;  '91, 1411. 
Miy.  W.  S.  Stanton,  1892-'—.    Report,  '92,  1187. 

A88I8TANT8. 

R.  Whitford.    Reports,  '88,  931:  '89,  1109;  '90,  1173;  '91, 1414. 
C.  Humphreys.    Reports,  '91,  1415;  '92,  1191. 
Operations* 

1887-'89.  No  operations  for  lack  of  fhnds,  '88,  930;  '89,  1108. 

1889-'90.  1,017  tons  riprap  placed  in  jetty,  '90,  1170. 

1890-^91.  1,013  sqaore  yards  of  mattress,  460  cnbic  yards  of  shell,  2,325  tons  small 
stone,  and  68i5  tons  of  large  stone  nsed  in  Jetty  constrnotion,  '91, 1413. 

1891-92.  46,276  tons  of  stone,  141  cubic  yards  of  oyster  shells,  21,147  square  yards 
of  mattress,  and  194,976  feet,  B.  M.,  of  sheet  piling  used  in  jetty  construction, 
'92,  1188. 
Projects. 

By  Capt.  Bixby,  1885,  approved  by  Board  of  Engineers,  1888,  to  secure  a  perma- 
nent channel  of  entrance  over  the  bar  from  15  to  20  feet  deep  at  mean  low 
water  by  construction  of  two  converging  jetties,  extending  IVom  South  Island 
and  the  southern  end  of  North  Island,  respectively,  and  running  to  the  18-foot 
curve  of  depth.  These  jetties  to  be  built  of  riprap  on  brush  mattress  foun- 
dation, with  a  top  width  of  from  10  to  20  feet  and  a  height  of  6  feet  above 
mean  low  water;  estimated  cost,  $2,500,000,  '89,  1114, 1115;  '92,  1188. 
Sarveys. 

Maps. 
'89,  1114;  '90,  1172;  '92,  Atlas,  43, 44. 


UTISCONSIIV  AND  FOX  BI¥EBS.— (See  Fox  ahd  Wisconsin  bivxbs.) 


UTITHIiACOOCHEi:  BITER,  FLA.— Improvxmsnt  of. 

(Continued  from  Vol.  II,  p.  563.) 

Appropriations. 

188l-'87 $13,500 

1888 5, 000, '88, 1116. 

1890 5, 400, '90, 1608. 

Total 23,900 

List  of  appropriations  prior  to  1888,  '90, 1607. 
Fnglneers. 

ClIIKF  OF   KXGINBF.RS. 

Reports,  '88,  149;  '89,  172;  '90,  154;  '91,  193;  '92, 190. 
Enginkers  in  Charge. 
Capt.  W.  M.  Black,  1886-'92.     Reports,  '88,  1114;  '89,  1345,2797;  '90, 1606;  '91, 

1659, 2797. 
Maj .  J.  C.  Mallery,  1892-'—.    Report,  '92, 1389. 
Obstructions. 

Bridge  obstructing  the  river  at  Duuellon,  '89,  2797. 
Operntions. 
1887-'89.  No  operations  for  lack  of  funds,  '88,  1115;  '89,  1346. 
1889-'90.  47  snags  and  trees  removed  from  river  bed,  and  203  cnbic  yards  rock 

blasted ;  891  trees  cut  and  trimmed  on  the  banks,  '90,  1607. 
1890-'91.  Removal  of  obstructions  in  progress,  '91, 1659. 

1891-92.  79  snags  and  10  overhanging  trees  removed;  465  cubic  yards  of  rock 
blasted ;  296  cubic  yards  of  rock  removed,  and  128  linear  feet  of  dam  built, 
'92, 1390. 
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iriTHI^ACOOCllEi:  R1V£K,  FI.A.— Oontinaed. 

Physical  Cliaracteristics. 

Description  of  the  river,  '89,  1345. 
Projects. 

By  Maj.  Dainrell,  1880,  for  improvement  of  the  river  from  its  month  to  Hays  Ferry, 
a  (listance  of  100  miles,  by  removal  of  snags,  overhanging  trees,  and  loose  rocks, 
and  en t ting  through  shoals  and  a  bar  at  the  mouth;  estimated  cost,  $23,874, 
'80,1111. 

In  1888  the  project  was  modified  to  permit  the  extension  of  the  improved  channel 
to  Pemberton  Ferry,  6  miles  from  Hays  Ferry,  '92,  1390. 


UrOODBRIDOE  CREEK,  N.  J.— iMPROYEMSirr  of. 

(Continued  from  Vol.  II,  p.  565.) 

Appropriations* 

1879-'82 $19,000 

Eng^iiieers. 

Chief  of  KNGiXEKits. 

Keport,  '88,  71. 
ExGiNKKR  IN  Charge. 
Capt.  G.  McC.  Derby,  1886-'88.    Report,  '88,  650. 
Operaitioiis. 

1887-'88.  No  operations,  '88,  650. 
Projects* 
By  Col.  Macomb,  1879,  to  widen  the  stream  near  Salamander  Dock,  dred^ng 
through  shoal  near  Valentines  Dock,  and  constructing  a  pile  revetment  for 
the  purpose  of  straightening  the  banks  in  that  vicinity  to  procure  a  uniform 
depth  of  12  feet  at  mean  high  water:  width  of  channel  to  be  80  feet  from 
mouth  to  Salamander  Dock;  estimated  cost,  $13,800,  '79,  67,478,479,480;  '86, 
781.    Estimate  revised  in  1884  to  $29,000,  '84,  750;  '86,  782;  '87,  770. 


UTOODBURir  CREEK,  N.  J.— Improvement  of. 

(Continued  from  Vol.  II,  p.  565.) 

Appropriations. 

1882 $5,000 

Eni^ineers. 

Chief  of  Engineers. 

Report,  '88,  83. 
Engineer  in  Charge. 
Lieut.  Col.  H.  M.  Robert,  1885-'88.    Report,  '88,  710. 
Operations. 
1887-'88.  Operations  suspended  until  available  funds  will  permit  the  formation  of 
the  proposed  channel  in  a  single  season,  '88,  710. 
Projects* 
By  Jjieut.  Col.  Weitzel.  1883,  for  improvement  of  the  creek  by  excavation  of  a 
channel  of  navigable  width  and  8  feet  depth  at  high  stage  of  water,  from  the 
Delaware  River  to  Broad  Street  Bridge,  in  the  town  of  Woodbury ;  estimated 
cost,  $15,000,  '83,  642. 


WOODS  HOLIi  HARBOR,  1!IASS.— Improvement  of. 

(Continued  from  Vol.  II,  p.  566.) 

Appropri  a  tions. 

1852-'87 $109,000 

Engrineers. 

Chief  of  Engineers. 

Report,  '88,  34. 
Engineer  in  Charge. 

Maj.  W.  E.  Livermore,  1887-'88.    Report,  '88,  488» 
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irOODS  HOI.I.  HARBOR,  MASS.— Cotitinned. 

Operations. 

1887-88.  Improvement  completed  as  far  as  contemplated,  '88»  488. 
Projects. 

The  appropriation  of  $15,000,  made  in  1879,  was  expended  in  dredging  and  remov- 
ing bowlders  from  the  entrance  to  the  harbor,  '80,  369;  '81,  545. 

The  project  of  1882  proposed  the  oonstniction  of  retaining  walls  on  shore,  a  hol- 
low pier  and  wharves  for  the  use  of  the  Fish  Commission  and  other  branches 
of  the  public  service,  and  removal  of  rocks  from  the  straits;  estimated  cost, 
$52,775,  '82,  550,  551 ;  '84,  598.  Work  under  this  project  was  completed  Jnly 
20,  1887,  '88,  488. 


WOOD  RITER,  OREO.—ExAMiNATiON  OF. 

(Continued  from  Vol.  II,  p.  566.) 

Engrineers. 

Chief  of  Enoinbebs. 

Report,  '88»  304. 
Enoinker  in  Charge. 
Capt.  C.  F.  Powell,  1887-'88.    Report,  '88,  2177. 
Pliysical  Characteristics. 

Description  of  the  locality,  '88,  2178. 
Plans. 

In  1887  Capt.  Powell  did  not  consider  the  river  worthy  of  improvement,  '88,  2177. 
Surveys. 
Examination  ordered  by  act  of  August  5,  1886.    Made,  1887,  under  direction  of 
Capt.  PoweU,  '88,  2177. 


IVRECKS.— Removal  of. 


[Abbreviations:  Bg.,  brije:;  Bk.,  bark;  Bre.,  barjse;  C.  b.,  canal  boat;  Sc.,  scow;  Sch.,  schooner; 

BL,  sloop;  Sp.  sbip;  S.  fl.,  steamship ;  Str.,  steamer.] 


Locality. 


Alffiors,  La 

Asntabula  Harbor,  Ohio.. 

Baltimore  Harbor,  Md 

Barnegat  Inlet, N.J 

Bayou  Teche,La 

Bofi;Tie  Sound,  K.  C . . .  ^ . . . 
Boston  Harbor,  Mass 

Broadkiln  River,  Del 

Bazsards  Bay,  Mass 

Cam  brid  eu  ^&rt,or,  Md . . . 
Cape  Cou,  Mass 

Chiirleston  Bar,  S.  C 

C  hehaw  Ki ver,  S.  C 

Chesapeake  Bay,  Md 

Cboptank  River,  Md 

Cobbs  Island,  Va 

Columbia  River,  Oreg 

Counccticut  River,  Conn. 

Cnttyhnnk  Pond,  Mass. . . 
Darien  Harbor,  Ga 

Delaware  Bay  and  River. . 


Description. 


Sp.  He  Marthe 

Soh.Joy 

Sch.  W.  W.  French. 

Str.  Mediator 

Brg. 


Sch.  Laura  J 

Sch.  Goldsmith  Maid. . 

Sch.  Mary 

Str.  J.  I.  Van  Dosen 

Sch.  Annie  £.  Hayes. . . 

Sch.  Two  Brothers 

Sch.  J.  B.  Woodbury. . . 
Sch.  Bertha  J.  Fellows. 

Wreckage 

Str.  Alice  Chirk 

Str.  Express 


Brg.  Harry 

Sch.  J.  W.  Knight 

81.  Eva  Hemingway 

Sch.  Ann  R.  Rogers 

Sp.  Sylvia  de  Grasae 

SI.ScG.C.  Bloomer 

Sch.  R. H.Daly 

Sch.Quilp 

Str.  Molton 

Str.  St.  Matthews 

Sch.  Gen.  W.  T.  Sherman. .  - . 

C.  b.  Aj^atha  Brady 

Str.  BlHUche  Henaorson 

Brg.  (!aBilda 

Sen.  David  Lee 

Sch.  G.H.Bent 

Bk.Il  Salvatore 

Bk.  Patriot 

Brg.  St.  Cloud 

Sch.S.C.  Morton 

Brg.  Tonawanda 
Brg.  Wallace 


References. 


'89,  201. 1500. 

'89,  328,2334;  '90,  296,2787. 

'89,115.942. 

'91,  118, 1090. 

'92,  223, 1513. 

»89,  147, 1116. 

I  '89,  48, 592. 

'88,  95, 763. 
'89,55.641.. 
'89,111,905;  '90,101,942. 

I  '92,  66, 641. 

'90,141,1233. 
'88,  138,990. 


\ 


'88,104,775;  '90,942. 


'89,  111,905;  '90,101,942. 
"92,  131, 980. 
'91,  420, 3373. 

I  '88,  57, 583. 

'90,50.584. 

I  '92, 180, 1202, 1293. 

'91,  118.1090. 
'92,  119, 940. 


>  '88, 85, 716 ;  '89,  101 ,  875 ;  '90, 92, 905. 
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IVRECKS*— Removax  of— ^l^ontinued. 


I^oeality. 

Description. 

Befsrenoea. 

EliEabethikort.  K.  J 

Brar.  Nellie 

'91, 107, 1018. 

'89,120,963;  '90,  808, 102Cw 

'90,50,585;  '91,61,781. 

'88,  67, 637. 

'89,70,733;  '90,62,667. 

'92,  131. 980. 

'88,  67, 637. 

'91,62,732. 

'91,  131. 1201. 

'90,  50, 584. 

1 '88,  57, 584. 

1 '88, 116,84s. 

'92,39.538. 

1*92,65,638. 

'92,  66.640. 
'90,87,516. 

1 '91,  281,  I860. 

'92,97,888. 
'91,  03, 037. 

I  '88,  67, 687;  '89,  82. TOOL 

'88,104,774. 

1  '91, 1605. 

'92, 160. 1194. 

•91, 169, 1417. 

'89,  134,1025;  '90,  121.1084. 

'88,104,775. 

V88,  158,1180;  '89,  184,1402. 

'91,  32, 610. 

'92,  224, 1521. 

'90,  50, 583. 

'92,65.637;  '91,61,731. 
'92,  66, 640. 
'92,  06, 641. 

1 '92,  862.2510. 

'91,  32, 609. 
'90,  37.  516. 
'92, 119, 040. 
'88,110,845. 
'92,  97. 8.39. 
'91,93,937. 
'91,  81, 732. 
'92,  39,  533. 
'91,  361,  2801. 
'92,344,2483. 

I  '91, 184, 1602. 

\  '88, 151, 1122;  '89,  174, 1352. 

'91,  229, 1837;  '92,  223, 1513. 

'91,131,1201. 

'91,  178. 1487. 

'92,  119, 940. 

'92,  65,  639. 

'89,55,640. 

Hampton  Koftds  Ch«iinel,V» 

Baudkerchief  Liffht-slilp,  Cone. 

n  apI  Am  m  v«r.  V.  y 

Bk.  Pettininll 

Soh.  Benjamin  Gartside 

C.b.         -  

• 

HeniMtead  Harbor,  K.  Y 

Hoir  IbImmI.  Va 

8tr.  Bav  Ridffe 

S<;h.  Harvey  W.  Anderson. . . 
SI.  Locomotive 

HnflAon  RivAr  ^.T... .......... 

TTvATinlii  TT&rhor  Af fiiiH  ....*..... 

Sell.  8.  S.  Uickmore 

.Ta/>Vann   HivAlr.  Md.    

Sch.  Marin  Green 

Little  Harbor. Maaa....... 

Sch.  Klh»n  R 

T./niir  Tal  anil  Rnn  nil 

Sch.  £.  J.  Hieeins 

Sell.  TiOnisa  nliss 

Mattanoni  River.  Va... . ........ 

SI.            

Sc.            

Sch.             

MooimhiImm}  Roacb.  Me .^...t* 

Sch  Hantress             ^      x . . . 

Nantucket  Liirbt.  Mass 

Sch.  Andrew  J.  York 

Scb.  Lucy  Jones 

"KantiiRlret  Ronnd.  Iffaaa ......... 

Soh.AllieOake8 

Sch.  Edith  T.  Gandv 

Newbnnrport  Harbor,  Mass 

>rAW  HrlAana  TIik.rlMir.  Tja. ........ 

bch.  J.  E.San  ford 

Sp.  Be  Mar  the 

Str.  £.  J.  Gay 

Vaw  Vnft  TTurliAr  "NT.  T" 

C.b.             

Sch.  F.  E.  Hallock 

Str.  Atlas 

Bk.  Onicksteo 

C.b.             

C.b.            

Norfolk  Harbor.  Ya. 

Bre.  Marlon 

Oireechee  River. Ga... ........... 

Tug  Columbus 

Pamlico  River,  N.  C 

Str.  Nashville 

Srh.               

Sch.              

Pamnnkev  River.  Va ......... 

Brif.  Amicus 

Paaauotank  River.  N.  C. ......... 

Sch.  Dorcas  and  Eliza 

Sp.  Bride  of  Lome 

PAtianAnln.'RIvAr.  Fla ....... 

Bk.  Laigia 

• 

Wreokaire..... .............. 

Pleasant  River.  If e. . ........  r . . 

Schs.  Golden  Eagle  and  Ce- 

rulius. 
Dry  dock .................... 

Point  Celeste,  Mississippi  River, 

La. 
Pollock  Rip  Shoal,  Cape  Cod, 

\f  AAA 

Sch.  S.  L.  Simmons.......... 

Sch.  Wevbasset 

Sch.  Python 

Port  Clinton  Harbor,  Oblo 

Sch.  Florence  Nowell 

Tuir  Wilcox 

SI.  Rescue 

Portland  Harbor.  Me 

Sch.  Annie  J.  Russell 

Scb.  A.  A.  Halton 

Province! own  Harbor,  Mass 

Rancocaji  River. N.  J............. 

Sc.Paddy  Ryan 

Rappabannock  River,  Va 

Raritan  Bay.N.  J 

Sch.  Snray 

C.b.            

Scb.  Salamander 

Rhode  Island  Harbor,  R.  I 

"Rnr.lrlAnil   TTnrlior.  Ma 

Sch.  Josiah  Whitehouse 

Sch.  Isabel  Alberts 

St.  Clair  Rlver.Mich 

S<^h.  M.  E.  Tremble 

Sch.  Hannah  Mouro 

Ravannah  Harbor.  Oft...*.--.- 

Str.  Habersham 

Str.  MilledireviUe 

Str.  General  Lee. ............ 

Rfc.  .Tnlina  River    Fla - . 

Str.  Mftnle  Leaf. ,. 

Bff.  Neva................... . 

Bre.             

Sbip  Island  Harbor,  Miss 

Smyrna  River,  Del 

Bk.  Bnico 

Sch.  Mary  H.  Rhoads 

Bk  Red  liarl 

South  Channel,  Charleston,  S.  C. . 
I'owmiend  Iiilet.  NJ.       

Str.  Nunhar 

Vineyard  Haven  Harbor,  Mass. . 

Sch.Mary  E. Oliver 

SaIi.   AlmA 
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TABRrN  RIVER,  N.  €•— iMPROvxmarr  of. 

(Contixtaed  from  Vol.  11,  p.  569.) 

Appropriations. 

1879-'86 $87,000 

1888 10,000/88,  919. 

1890 5, 000, '90,  1164. 

1892 5, 000, '92,  1182. 

Total 107,000 

List  of  appropriatioos,  '92, 1182. 
Eng^ineers. 

Chief  of  Engineers. 

Reports,  '88,  127, 134;  '89, 145;  '90,  131;  '91, 167;  '92,  168. 
Engineers  in  Charge. 
Capt.  W.  H.  Bixbv,  1886-^92.    RepoTt«,  '88,  917;  '89,  1099;  '90, 1161;  '91,  1404. 
Maj.  W.  8.  Stanton,  1892-'—.    Report,  '92,  1181. 
Assistants. 
Frank  Brown.    Reports,  '90,  1164;  '91,  1406. 
Lieut.  H.  Taylor.    Report,  '88,  954. 
Operations. 
1887-88.  510  cubic  yards  rock  removed  f^om  river  channel,  and  1,321  onbic  yards 

rock  bnilt  into  2,489  linear  feet  of  training  wall,  '88,  918. 
1888-^89.  910  cubic  yards  stone  quarried,  and  1,740  linear  feet  of  wing  dam  and 

training  wall  built,  '89, 1100. 
1889-^90.  225  cubic  yards  stone  removed  from  the  channel,  and  600  linear  feet  wing 

dam  and  training  wall  built,  '90,  1162. 
1890-'91.  197  linear  feet  of  dam  work  and  73  linear  feet  of  training  wall  built,  '91, 

1407. 
1891-92.  392  linear  feet  of  dams  built,  and  216  cubic  yards  of  rock  removed  from 
the  channel,  '92,  1182. 
Physical  Ciiaracteristics. 

D«)Bcription  of  river  from  South  Carolina  to  the  Narrows,  N.  C,  '88,  955,  958. 
Plans. 
Capt.  Bixby,  1888,  did  not  consider  the  river,  from  South  Carolina  to  the  Narrows, 
N.  C,  as  worthy  of  improvement,  '88,  952. 
Projects. 
The  original  project  of  S.  T.  Abert,  1879,  proposed  to  secnre  a  2.5  to  3  foot  naviga- 
tion during  the  entire  year  over  the  64^  miles  above  the  Salisbury  Railroad 
Bridge,  to  be  accomplished  by  dredging  and  rock  removal,  at  an '  estimated 
final  cost  of  $400,000,  '87,  133,  1063. 
In  1889,  after  an  aggregate  appropriation  of  $97,000,  the  project  was  modified  to 
secure  only  a  cTenred  channel  way  of  60  feet  available  width  and  2.5  to  3  feet 
clear  depth  for  eight  months  of  the  year,  from  Salisbury  Railroad  Bridge,  35 
miles,  up  to  Baileys  Ferry,  at  a  further  cost  of  $10,000,  '89,  1101;  '92,  llS2. 
Surveys. 
Examination  of  the  river  from  South  Carolina  to  the  Narrows,  N.  C,  ordered  by 

act  of  August  5,  1886.    Made,  1888,  under  direction  of  Capt.  Bixby,  '88,  952. 
Maps. 
'90, 1164;  '91, 1406;  '92,  Atlas,  39,40. 


TAIiliABITSHA  RITER,  IfllSS.— Improybmbnt  of. 

(Continued  from  Vol.  11,  p.  569.) 

Appropriations. 

1881-'87 $11,000 

Enirineers. 

Engineer  in  Chargb. 
Capt.  J.  H.  Willard,  1888.    Report,  '88, 1362. 
Operations. 

1887-^88.  No  operations,  '88. 1362. 
Projects. 
By  Maj.  Benyanrd,  1879,  for  improvement  of  the  river  from  Grenada  to  its  month, 
a  distance  of  63  miles,  by  removal  of  snags,  sunken  logs,  leaning  timber,  etc. ; 
estimated  cost,  $7,000,  '80,  1350;  '87,  1473. 
Additional  expenditures  required  to  maintain  improvement,  '87, 1473. 


\ 
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TAIVIHII.I.  RIVER,  OREO.— Surybt  ov. 

(Continaed  from  Vol.  II,  p.  570.) 

Enirineers. 

Chief  of  Engineers. 

Report,  '91,  421. 
Engineer  in  Charge. 
Maj.  T.  H.  Handburj',  1890.    Report,  '91,  3381, 8382. 
Physical  Characteristics. 

Description  of  the  locfUity,  '91,  3381. 
Plans.  . 

By  Maj.  Handbary,  1891,  for  removal  of  logs,  snags,  and  similar  obstnictions,  at  an 
estimated  cost  of  $3,000,  '91,  3383. 
Surveys. 
Sarvey  ordered  by  act  of  September  19,  1890.    Made,  1891,  nnder  direction  of 
Maj.  Handbury,  '91,  3382. 


ITA^irrNA  BAT,  ORE  G.— Improvement  of  entrancb  to. 

(Continaed  from  Vol.  II,  p.  570.) 

Appropriations. 

188a-'87 $235,000 

1888 150, 000, '88,  2149. 

1890 165, 000, '90,  2970. 

1892 85, 000, '92,  2694. 

Total 635,000 

List  of  appropriations,  '92,  2695. 
Enj^ineers. 

Chief  of  PJngineers. 

Reports,  '88,  299;  '89,  355;  '90,  320;  '91,  403;  '92,  378. 
Board  of  Engineers. 
Convened  at  Portland,  Oreg.,  November  13, 1888,  by  S.  O.  No.  58,  to  examine  and 
report  upon  project  for  improvement  of  entrance  to  Yaqaina  Bay.     Report, 
'89,  2517.    (Col.  Mendell,  and  Majs.  Jones  and  Handbury.) 
Engineers  in  Cfiarge. 
Capt.  W.  Young,  1888-^90.    Reports,  '88,  2146 ;  '89,  2513. 
Capt.  T.  W.  Symons,  1890-'—.    Reports,  '90,  2967, 2974;  '91,  3182;  '92,  2694. 

Age  I  ST  ANTfl 

J.  S.  Polhemus.    Reports,  '88,  2147;  '89,  2514;  '90,  2970. 
G.  A.  Lyell.    Report,  '91,  3190. 
Lieut.  G.  D.  Fitct.    Report,  '92,  2698. 
Operations. 
1887-'88.  Jetty  extended  460  feet,  '88,  2147. 

1888-89.  Repairs  to  plant  and  main  jetty  tramway;  132  linear  feet  of  wharf  bailt 

and  equipped  with  twisting  apparatus;  2,100  linear  feet  of  track  laid;  3,300 

tons  of  rock  quarried;  south  jetty  extended  4,265  feet,  and  2,110  linear  feet  of 

tramway  built  for  north  jetty,  '89,  2516. 

1889-'90.  820  linear  feet  of  tramway  built  for  north  jetty,  and  12,980  tons  of  stone 

placed;  18,040  tons  stone  placed  on  south  jetty,  '90,  2969. 
1890-'91.  Preparation  and  repair  of  plant;  north  jetty  extended  600  linear  feet; 
30,327  tons  of  stone  placed  upon  old  and  new  work;  2,080  feet  of  south  jetty 
tramway  built,  '91,  3184,  3185. 
1891-92.  North  jetty  extended  840  feet,  and  large  part  of  south  jetty  completed; 
repairs  and  construction  of  plant,  '92,  2697. 
Piiysical  Ciiaracteristics. 

Description  of  the  locality,  '89,  2518. 
Projects. 
By  Maj.  Gillespie,  1880,  for  construction  of  a  high-tide  brush  mattress  and  stone 
jetty  about  4,000  feet  long  on  the  south  side  of  the  entrance  to  Yaquina  Bay, 
to  close  a  rock-obstructed  channel,  and  to  provide  a  central  free  channel  of 
increased  depth:  depth  to  be  obtained  was  placed,  in  1881,  at  17  feet,  and  sub- 
sequently raised  to  19  feet,  at  mean  high  tide ;  estimated  cost,  $465,000,  '81,  329; 
'82,  2680;  '87,  2465. 
In  1886,  $235,000  having  been  appropriated  for  the  work,  Capt.  Powell  proposed 
the  construction  of  a  north  jetty,  which,  witb  tbe  furtber  extension  of  the 
south  jettv,  was  estimated  to  cost  $308,970  additional  to  the  amount  already 
appropriated,  '86,  2001 ;  '87,  237, 2465. 
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TA^riNA    BAY,  OREO.— Continued. 

Projects — Continued. 

By  Capt.  Younf;.  1888,  for  constrnctiou  of  a  north  inld-tide  jetty  of  nibble  stone 
extending  from  the  north  head  aloiiji;  and  behind  the  reef  for  a  distance  of 
about  2,300  feet;  also  to  raise  the  south  jetty  to  full  hi^h  water,  leaving  an 
entrance  width  between  the  jetties  of  about  1,000  feet ;  estimated  cost,  $196,750; 
approved  by  Board  of  Kn^riueers,  1889,  '89,  2519-2521. 

In  1890  $145,000  was  estimated  as  required  for  completion  of  project,  '90,  2770. 


TAZOO  RITER9   ifllSS.— IMPROVEMBNT  OF. 

(Continued  from  Vol.  II,  p.  571.) 

Appropriations. 

1873-87 $158,000 

1888 32,000, '88,  1360. 

181)0 25,000/91,  1J)99. 

1892 20,000, '92,  1643. 

Total 235,000 

List  of  appropriations,  '88,  1360. 
Ensriiieers. 

CiiiKK  OF  Engineers. 

Reports, '88,  181;  '89,  213;  '90,  191;  *91,  243;  '92,  235. 
Engineer  in  Charge. 
Capt.  J.  H.  Willard,  1886-'—.    Reports,  '88,  1359;  '89,  1609;  '90,  1892;  '91,  1996; 
•92,  1624. 
Operations. 
1887-^88.  415  snags  and  stumps  removed  from  the  channel ;  203  trees  and  shore  snags 

removed  from  the  banks,  and  150  linear  feet  of  wing  dam  built,  '88,  1359. 
1888-'89.  Extensive  repairs  to  snag  boat  Meigs;  494  snags  removed  from  the  chan- 
nel, and  1,675  trees  and  shore  snags  removed  from  the  banks,  '89,  1610. 
1889-^90.  730  logs  and  snngs  and  6  wrei^ks  removed  from  the  channel,  and  94  shore 

snags  and  trees  cleared  from  the  liaiiks,  '90,.  1893. 
181M)-'91.  403  snags  and  10  log  Jams  removed  from  the  channel,  and  633  leaning  trees 

cleared  from  the  banks,  '91,  1997. 
1891-92.  750  snags,  55  shore  snags,  and  2  wrecks  removed,  '92,  1626. 
Projects. 
By  ('apt.  Benyanrd,  1874,  for  improvement  of  the  river  by  construction  of  snag  boat 

and  removal  of  wrecks,  snags,  logs,  and  similar  obstructions,  '74,  i,  365. 
Fr(mi  1873  to  1886  $158,000  was  appropriated,  '87,  1470. 
Surveys. 
Survey  from  the  Louisville,  New  Orleans  and  Texas  Railroad  Bridge  to  its  mouth 
ordered  by  act  of  September  19,  1890.    Made,  1891,  under  direction  of  Capt. 
Willard,  '91,  1998;  '92,  1626. 
Maps. 
•91,  1997. 


ITEIil^OWBAIVKS,  WIS.— (See  Chippewa  Rivib.) 


YELLOW  RIVER,  O A.— Examination  of. 


Enfcineers. 

Chief  ok  Enginssrs. 

Report,  '91.  184. 
£N(iiNEKK  IN  Charge. 

Capt.  O.  M.  Carter,  1891.    Report,  '91,  1606. 

Liout/r.H.  Roes.     Report,  '91,  1608. 
Pliysicsil  €li  a  met  eristics. 

Description  of  the  loct^lity,  '91,  1606. 
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YCLLOir  RIVCR,  «A.— Continned. 

Plans. 

In  1891  Capt.  Carter  did  not  consider  that  the  proposed  iuiprovenient  wonlcl  develop 
any  couimcrco  commensurate  with  the  outlay  required,  '91,  1607. 
Sarvej^s. 
Examination  ordered  by  act  of  September  19, 1890.    Made,  1891,  under  direction  of 

Capt.  Carter,  '91,  160U. 
Maps. 
'91,  1610. 


YEIiliOirSTOIiri:    river,    dak.  AIKB   MOJVT.— Improvkmekt  of. 

(Continued  from  Vol.  II,  p.  572.) 

Appropriations. 

1879-'87 $118,750 

Engineers. 

Chief  of  Engineers. 

Reports, '88,  206;  '89,  240;  '90.  215;  '91,  276,277;  '92.  264. 
Engineers  in  Charge. 
Maj.  C.  J.  Allen,  1888-'90.    Reports,  '88,  1559;  '$9,  1809. 
Maj.  W.  A.  Jones,  1890-^91.    Report,  '90,  2098. 
Capt.  C.  F.  Powell,  1891-'—.    Reports,  '91,  2236, 2239 ;  '92.  1903. 
Operations. 

1887-'92.  No  operations, '88,  1559;  '89,  1809;  '90,  2098;  '91,  2236;  '92,  1903. 
Plans. 
By  Capt.  Powell,  1891,  for  improvement  of  the  river  below  Gleudive,  giving  a  3-foot 
low- water  channel  by  the  construction  of  closing  dams,  revetment,  and  dredg- 
ing; estimated  cost,  $281,250, '91,  2241. 
In  1891  Col.  Poe  did  not  consider  the  improvement  of  any  portion  of  the  Yellow- 
stone River  warranted  by  existing  needs  of  commerce,  '91,  2242. 
Projects. 
By  Lieut.  Maguire,  1878,  for  improvement  of  the  river  by  removal  of  rocks,  snags, 
trees,  and  similar  obstructions,  and  construction  of  wing  dams  and  shore  pro- 
tection for  the  unification  of  the  channel;  cost  indeterminate,  '79,  1098. 
From  1879  to  1886,  inclusive,  $113,750  was  appropriated;  estimated  cost  to  com- 
plete project  in  1887,  $106,000,  '87,  1603;  '88,  1559. 
Surveys. 
Examination  from  its  mouth  to  the  mouth  of  the  Tongue  River.    Made,  1891,  under 
direction  of  Capt.  Powell,  '91,  2239. 


YORK  HARBOR,  HIE.— rMPROVEMKNT  ov. 

(Continued  from  Vol.  11,  p.  573. 

Appropriations. 

1886-^87 $15,000 

1888 10, 000, '88,  394. 

1890 10, 000, '91,  603. 

1892 9, 000, '92,  527. 

Total 44,000 

Contracts. 

1889.  T.  Symonds,  for  dredging,  at  50  cents,  and  rock  removal,  at  $10  per  ottbic  yard. 

'89,  539. 
1891.  T.  Symonds,  for  rock  removal,  at  $13  per  cubic  yard,  '91,  603. 

En§rineers. 

Chief  of  Engineers. 

Reports, '88, 19;  '89,  28;  '90,  23;  '91,  29;  '92,  35. 
Engineers  in  Charge. 

Lieut.  Col.  J.  A.  Smith,  1885-^92.    Reports,  '88,  393;  '89,  537;  '90,  450;  '91,  602. 

Lieut.  Col.  P.  C.  Hains,  1892-*—.    Report,  '92,  526. 

Operations. 

1887-88.  19,342  cubic  yards  gravel  and  rock  removed,  '88,  393. 
1888-'89.  No  operatiows,  '89,  537. 
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TOBK  HARBOR,  HIE.— Continned. 

Operations— Continued. 
1889-'90.  1,210  cubic  yards  sand,  gravel,  and  bowlders  and  214  cubic  yards  solid 

rock  removed,  '90,  450. 
1S90-'91,  760  cubic  yards  rock  removed,  '91,  602. 
1891-'92.  No  operations,  '92,  526. 
Projects*' 
By  Col.  Blunt,  1885,  for  improvement  of  York  Harbor  by  dredging  at  obstructed 

points  in  the  existing  channel  to  obtain  a  uniform  depth  of  10  feet  at  low 

water ;  estimated  cost,  $25,000,  '85, 487.    Increased  $5,000  in  1887  by  Lieut.  Col. 

Smith,  '87, 462.     Revised  m  1888,  by  Lieut.  Col.  Smith,  to  cost  $44,000,  '88,  393 ; 

*92,  526. 


YORK  RITER,  TA.— Improvkment  of, 

(Continued  ftom  VoL  II,  p.  573.) 

A  ppropriatioiis. 

188(>-'87 $98,750 

1888 30.000, '88,  832. 

1890 30, 000, '90,  1077. 

1892 35, 000, '92,  1058. 

Total 193,750 

List  of  appropriations,  '88,  830. 
Contracts* 

1888.  American  Dredging  Company,  for  dredging,  at  12  cents  per  cubic  yard,  '89, 

1015. 
1891.  Baltimore  Dredging  Company,  for  dredging  and  depositing  material  in  dike, 
at  14i  cents  per  cubic  yard;  contract  amended  for  dredging  alone,  at  9  cents 
per  cubic  yaiti,  '91,  1271. 
Engineers. 
Chief  ov  Engineers. 

Reports, '88,  113;  '89,  131;  '90,  118;  '91,  143;  '92. 144. 
Enginkrrs  in  Charge. 
8.  T.  Abert,  U.  S.  agent,  1888-'91.    Reports,  '88.  830;  '89, 1015;  '90, 1076. 
Lieut.  Col.  P.  C.  Hains,  1891-'92.     Report,  '91,  1270. 
Maj.  C.  E.  L.  B.  Davis,  1892-'—.    Report,  '92,  1056. 
Operations. 
1887-88.  No  operations  fov  lack  of  funds,  '88,  831. 
1888-'89.  223,600  cubic  yards  material  dredged,  '89,  1016. 
1889-'90.  No  operations,  '90,  1076. 
1890-'91.  Dredging  in  progress,  '91,  1271. 
1891-'92.  166,130  cubic  yards  material  dredged,  '92,  1058. 
Projects. 
By  Capt.  Phillips,  1880,  for  improvement  of  the  river  from  West  Point  to  the 
mouth  by  excavation  of  a  cnannel  400  feet  wide  and  22  feet  deep  at  low  water, 
with  the  formation  of  a  basin  in  front  of  the  whnrves ;  estimated  cost,  $256,000, 
'80,  777;  '85,  984;  '87,  946. 
Modified  in  1887  by  the  addition  of  a  dike  extending  ft-om  the  bank  opposite  West 
Point,  increasing  the  total  estimate  to  $309,750,  NB7,  946;  '92,  1057. 


TOITNOS  BAT  CHANJVEL,  OREO.— Examination  of. 

Enifineers. 

Chief  of  £n6IKKER8. 
Report,  '91,  420, 3376. 
Engineer  in  Charoe. 
Maj.  T.  H.  Handbnry,  1891.    Report,  '91,  3376. 
Physical  Characteristics. 

Description  of  the  locality,  '91,  3377.      ' 
Plans. 
In  1890  Maj.  Handbnry  did  not  consider  the  locality  worthy  of  improvement,  '91, 
3377. 
Surveys. 
Examination  ordered  by  act  of  September  19, 1890.    Made,  1890,  under  direction 
of  Maj.  Handbnry,  '91.  3377. 
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VOUNOS  A]VD  KLASKCJIIVE  RIVERS,  OREG.-Subvky   of. 

Appropriations* 

1890 $1, 600, '91,  3372. 

EiiKineers* 

Chief  ok  Enginerks. 

Reports,  '89,  358;  '90,  324;  '91,  419;  '92,  393. 
Engineers  in  Charge. 

Capt.  W.  Young,  1889.    Report,  '90,  2989, 2991. 

Maj.  T.  H.  Hftudbury,  1891.    Reports,  '91,  3371;  '92, 2839. 

A  act  I  fl'VAyjf 

J.  S.  Polhemus.    Report,  '90,  2992. 
Operations* 
1890-'91.  61  snags  and  logs  cleared  from  the  obaunel,  '91,  3372. 
1891-'92.  No  operations,  '92,  2839. 
Physical  Characteristics* 

Description  of  the  locality,  '90,  2992. 
Plans. 
By  Capt.  Young,  1889,  for  removal  of  snags,  logs,  and  similar  obstraotions  from 
Youngs  and  Klaskaniue  rivers;  estimated  cost,  $1,650,  '90,  2993. 
Surveys. 
Survey  ordered  by  act  of  August  11,  1888.    Made,  1889,  under  direction  of  Capt. 
Young,  '90,  2992. 
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ENGINEERINa  AND   PHYSICAL  DATA,  ETC., 


COMPILBI)  FROM  THIS 


REPORTS  OF  THE  CHIEF  OF  ENGINEERS,  U.  S.  ARMY, 

188»-1892,  INCLUSIVE. 
[Continued  from  Vol.  II,  pp.  577-585.] 


[This  Index  has  been  confined  to  the  Reports  on  River  and  Harbor  Improvements.] 


Appropriations  for  Rivers  and  Har- 
bors. (6ee  list  at  end  of  Index.) 

AQncducty  Washington,  D.  C.  (See 
Washington  Aqueduct  in  In- 
dex of  Works.) 

BanlLS*  (See  Levoes,  Shore  protec- 
tion.) 

Beach  protection.  (See  Shore  pro- 
tection.) 

Blasting*    (See  Rock  removal.) 

BorinifS.    (See  Surveys.) 

Breakwaters. 

(See  also  Piers.) 

1,  General  considerations,  2,  Dimensions 
off  alphaheUcally  arranged,  3.  Con- 
struction of, 

1.  General  Considerations. 

Brealcwntcrs. 

Cross  sections  of,  merits  of  various,  '92, 

2610;  '92,  Atlas,  115;  drawings. 

Foreign,  form  and  material  oi^  '90,  896. 

2.  Dimensions. 

Dimensions  of  at  Cape  Ann,  Mass.,  '88, 
440. 

—  Chicago  Harbor,  111.,  '88,  2239. 

—  Colombo,  Ceylon,  '91,  3310. 

—  Delaware  Bay,  Del.,  '90, 890, 892, 894. 

—  Greenport  Plarbor,  N.  Y.,  '88,  577. 

—  Mount  Desert,  Me.,  '92,  500. 

—  New  Haven,  Conn.,  '88, 545 ;  '92, 673. 

—  Port  Orford,  Oreg.  (proposed),  '91, 

3306. 

—  Rockland  Harbor,  Me.,  '92,  511. 

—  Sandy  IJay,  Mass.,  '92,  559. 

8648 32 


BrealLwaters— Continued. 
3.  Construction. 

Stone  superstructure  with  timber  sub- 
structure, '91,  2933. 

Storm-developed  riprap  slopes,  '92, 
933,  934. 

Effect  of  ice  upon  vertical  sides,  '90, 
2074. 

Forms  of  constrnctiou,  consideration 
of  various,  '92,  563,  564,  1078. 

Bridges* 

(See  Bridges  in  Index  of  Works.) 

Canals. 

i.  Description  of  .  S.  ConstructioUj  as prismf 
lockSitcater  supply y  etc.  S,  Operation  o/f 
as  tolls  and  maintenance. 

1.  Description. 

Canals. 

Description  of  proposed  canal  at  the 
Cascades,  Columbia  River, 
Oreg., '88  2161;  '89,2543;  '90, 
3052;  '91,  3328;  '92,  2819. 

—  St.  Marys  Falls,  '88,  1924. 

—  Illinois  and  Mississippi, '89,  2148; 

'91,  2633;  '92,2297. 

—  St.   Clair  Flats,    Mich.,  '89,   2260; 

'90,  2737;  '91,  2784;  '92,  2473. 

—  Portage  Lake  and  Lake  Superior, 

•92,  2158. 

2.   CONSTIJITCTION. 


Lochs f  gates,  '91,  3350. 

pressure  on,  '91,  3351* 
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Cann  Is— Con  tinaed. 
Loeki,  gates,  best  form  for,  '91,  3343, 
3352,  3353. 

—  valve§,  Moraillon.  '91,  2370. 
at  St.  Marys  Falls,  '91,  2742. 

—  operating  machinery,  improved,  '91, 

2358. 

—  masonry,  '91,  3356. 

—  itruoture  of,  on  Illinois  and  Missis- 

sippi Canal,  '90,  2590. 

Coosa  River.  '91,  1745. 

.  —  —  Cascades  of  the  Colombia,  '91, 
3333,  3350. 

Muskingum  Riyer,  '92,  1997. 

Ohio  River,  '92,  940. 

—  and  dams,  hydranlic  lifts,  '90,  3032, 

3042, 3046. 

—  —  process'  of  construction    of,  on 

Ohio  River  (illustrations),  '92, 

Atlas,  94-99. 
Deposit  in'  canal  prism,  removal  of,  by 

sluicing,  '88,  2166. 
Lock   foundation,  method   of  laying 

concrete  for,  '88,  2167. 

3.  Operation. 

Operation  of  Des  Moines  Rapids,  '88, 
1521;  '89,1772;  '90,2064;  '91, 
2174;  '92. 1773. 

—  Louisville  and  Portland, '88,  1728; 

'89, 1920;  '90,  2221;  '91,  2394; 
'92,  2024. 
— ^  St.  Marys  Falls,  '88, 1937;  '89,  2223; 
'90,  2694;  '91,  2724;  '92,  2426. 

—  St.  Clair  Flats,  '89,  2263. 

—  Coosa  River, '90,   1658;  '91,   1753; 

•92, 1431. 

—  Fox  River,  '90.  2378;  '91,  2580;  '92, 

2222 

—  Muskingum  River,  '90,  2201;  '91, 

2369;  '92,  2000. 

—  Qreen  and  Barren  rivers, '91,  2439; 

'92,  2074. 

—  Muscle  Shoals,  '91,  2322;  '92,  1956. 
Cement*     (See  also  Concrete.) 

Rosen  dale,  tests  of,  '90,  423. 
Portland  and   natural,  tests  of,  '88, 

2412,  2414. 
Apparatus  for  testing,  sifting,  mixing, 

and  grading,  '92,  2412,  2420. 
CoflTerdams*  (See  also  Foundations.) 
Construction  of,  '92,  1747. 
On  Potomac  River,  '88,  779, 
Concrete*    (See  also  Cement.) 
Cost  of,  '90.  896,  1574. 
Manvfacture  and  uee  of,  on  Fox  River, 

'90,  2389. 

—  Pensacola  Harbor,  Fla.,  '89.  1378. 

—  St.  Johns  River,  '88,  1083. 
Strength  of  Norton's,  RoHondale,  and 

Elk  Portland,  experiments  to 
determine,  '88,  1084. 

—  at  various  ages,  of  different  brands. 

'90,  1573. 
Superitructuref   manufacture    of    con- 
crete blocks,  '89, 2368 ;  '90, 896, 
2817. 

—  plant  for  constructing  and  laying, 

'89.  2389,  2382. 


Concrete  —Continued. 
Saperitrticture,  method  of  laying^  at  Pen> 
sacola  Harbor,  Flai.,  '90,  1629. 
^  —  at  various  foreign  localities,  '90, 
896. 

for  breakwater,  '91,  108O. 

Mixing  machine  (drawing),  *89,  1480; 

'91  3335. 
Blocks,  cracking  of,  '91,  1633. 
Cost  of  TFork.     Since  the   cost  of 
work  varies-  so  largely  on  ac- 
count of  location,  cuiiipftiUoa, 
and  previous  ex}>erience,  oulj 
a  limited  number  of  references 
are  given.    These  wUl  be  found 
for  each  work  of  improvement 
under  the  subdivision  of  Con- 
tracts in  the  Index  of  Works. 
Crevasses* 
Effects  of,  on  river  bed  below,  '91,  346o. 

—  gft^ge  readings  on  Mississippi  fiiver, 

'91,  3444. 

—  controlling    depth    of    Missiaaippi 

River,  '91,  3473. 
Dimensions  of,  and  di8clinr';^e  throii,«;h, 

on    Mississippi    Uiver    during 

high  water  of  1891.  'SI,  S413. 
Discharge  through,  '90,  3263,  .S281. 
Formation  of,  on  Mississippi  Kiver,  '92, 

3186. 

—  Ames  Crevasse,  Mississippi    Kivcr, 

'91,  3684, 3713. 
Closure  of,  '90,  2915, 3258, 3293, 3302. 

Cribs. 

(Sou  also  Piers.) 
1,  Construction  of,    2,  Foundations  for, 

1.  CoNrTiircTrox. 

Cribs. 

Foundation  and  snperstrnctnre  at  nnf< 
falo  Harbor,  N.  Y.,  '89,  23a"»; 
•90,  2814. 

Improved  lake  crib  work  nt  Grand 
HavenHarbor,  Mich.,  '88,-2310. 

—  design  for,  '92,  2341. 
Weight  of  submerged,  '91,  2556. 

2.  Foundations. 

Structure  of,  at  Buffalo  Harbor,  N.  Y.. 

•89,  2365 ;  '90,  2814. 
Pile  foundations,  '88,  2347. 
Wide  base,  advauta;i:es  of,  '92,  1519. 
Current    deflectors,    experiments 
'with    Haupt    system    of,    on 
Delaware  Kiver,  '88.  671. 
Current  meters.    (See  Surveys.) 
Currents. 

Velocity  and  direction  of,  at  "J^nxbnry 
Harbor,  Mass.,  '88,  475. 

—  Key  West  Harbor,  Fla.,  '90,  1.594. 

—  Penobscot  River,  Me.,  '88,  429. 

—  Pensacola   Harbor,   Fla.,  '89,  1409; 

'91,  1719. 

—  St.  AuffURtiue  Harbor,  Fla.,  '89, 1333L 

1334. 

—  St.  .Johns  River,  Fla.,  '89,  1306. 

—  Savannah    Harbor,  Ga,,    '90,   1273; 

'91,  1583;  '92, 1334. 
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Dams. 

(See  also  Rctservoirs.) 

t.  General  ooiuideratioM.  t.  Movable  dams. 
S,  Brush  and  itone  damn. 

1.  General  Considruations. 

Bams. 

Stoppage  of  leaks  in,  '92,  2075. 
Reversible  bear-trap  j^ates,  '92,  1820. 
Stock   raniminf^,  apparatus    for,   and 

method  of,  '88,  2405;  '91,  2714; 

'92,2405;  '92,  Atlas,  110;  draw- 

ing. 
Drift  gaps,  '89. 1852. 
Construction  of,  on  Allegheny  Rivera 

'91  2364. 

—  Little   Kanawha   Kiver,  '88,  2115; 

'92,  2115. 

—  ParadiHo   Cut,  Cal.  (drawing),  '92, 

Atlas,  116. 

—  Red  River,  '92,  1592, 3212. 

—  San  Joaquin  River,  '92,  2647. 

—  Savannah  Harbor,  Oa.,  '88,  1007. 
Closing  dam  at  Cross  Tides,  Savannah 

Harbor,  Ga.,  '88,  1019. 

Discharge  over  submerged  weirs,  for- 
mulas for  measurement  of,  '90, 
2144. 

Spur  dams,  proper  foondatlons  for, 
'92,  1318. 

2.  Movable  Dams. 

Movable  damsy  compared  with  fixed, 
'89,  1991. 

—  vs.  fixed,  on  Big  Sandy  River,  Ky., 

'92,  2102. 

—  various  forms  of,  '90,  2145. 

—  success  of,  on  Great  Kanawha  Riyer, 

W.  Va.,  '92,  2057. 

—  tripping  device  for,  '91,  2353. 

—  at  Davis  Island,  Ohio   River,  '89, 

1870, 1874. 

—  Chanoine  wicket  type,  operation  of, 

on  Great  Kanawha  River,  W. 
Va.,  '88,  2057. 

3.  Brush  and  Stone  Dams. 

Brush  and  stone  dam  in  Sao  Joaquin 

River,  Cal., '88,  2648. 
Winff  dams,  '92,  1472. 

—  dimensions  ou  Kennebec  River,  '88, 

419. 
Dikes*    (See  also  Dams,  Jetties,  and 
Rivers.) 
Harbor  improvement  by,  '89,  764. 
Pile  dikes,  '91,  1007. 

—  construction     of,     on     Mississippi 

River,  '91,  3606. 

—  resistance  of,  to  ice,  '89,  851. 

—  cost  of,  '88,  591, 627. 
Hurdle  dikes,  '91,  2111. 

—  on  Mississippi  River,  '89,  1687;  '90, 

1975;  '92,  1720. 
Construction  of,    on   Delaware   River, 
'88,  670. 

—  Missouri  River, '89,  2762;  drawings 

and    illustrations,    '89,    2778, 
27S9,'i7i)0;  '91,  :W  13.  .3819. 
-^  Mississippi  Kivcr,  '91,  35'JO, 


Dikes — Continued. 
ConstructioH  of,  Schuylkill  River.  '92, 
928. 

—  Willamette  River,  '91,  3365. 
Riprap  preferable  to  crcosoted  piling, 

'91,  763. 
Cost  of  pile  and  stone,  '88,  666. 
Permeable   dikes,   when   not   adapted, 

•91.  3402. 
--  on  White  River,  Ark.,  '88,  1409. 
Spur  dikes,  '90,  1762, 1766. 
~  at  Sioux  City,  Iowa,  '89,  2762  (illus- 

trati<»ns). 
Riprap  dikes,  settlement  of,  at  Clinton 

Harbor,  Conn.,  '88,  539. 
Repair  of,  by  mattress  construct  ton, 

'92,  1519. 
Disciiarffe. 
Observations  on  Bayou  Teohe,  La.,  '89, 

1518. 

—  Missouri  River,  '91,  3827. 

~  Mississippi  River,    '91,   3413,  3417, 

3424, 3505 ;  '92,  3121. 
Throuf^h  crevasses,  '90, 3263, 3281. 
DrcdKinic. 
By  harrowing  and  use  of  water  jet,  '88, 

1042. 
Pulsometer  pump  dredge,  structure  :;nd 

operation  of,  on  Potomac  R  i  vcr, 

D.  C,  '88,  781. 
^-  for  placing  material  ashore,  at  Phil- 
adelphia Harbor,  '92,  909. 
Centrifugal  and  suction  pump  dredges, 

'89,  1097;  '90,  736;  '91,  1472. 
Ladder  dredge,  '90,  726, 3237. 
Hydraulic  dredge, '89,  1720;  '90,  1598 

(illustration);  '90,  2007;  '92, 

1034. 
Cost  of,  '92,  2271. 
Driiiiniip*    (See  Rock  removal.) 
Dynamite.    (See  Rock  removal.) 
Explosives*    (See  Rock  removal.) 
Fascines*     (See  Mattresses.) 
FoHnd.atioiis.      (See    breakwatirM, 

Canals,  Cofiurdams,  Cribs,  iiiul 

Piers.) 
Oaugr^s* 
On  Savannah    River,   Ga.,  '90,   1335, 

15W0. 
At  Brunswick  Harbor,  Ga.,  '90, 1415. 
Illuminated  water,  gauge  used  on  Oliio 

River,  '90,  2178. 
Automatic,  at  Galveston  Harbor,  Tux., 

'88,  1270. 
Harbors* 
Jurisdiction  of,  by  the  United  StatoH, 

'88,  623. 
Of  refuge  from  storms.    (See  in  In«1«'x 

of  Works,  Harbors  of  Refiij^e; 

also     Delaware     Break  wnter, 

Grand    Marais,    New    Haven, 

Sand  Beach,  and  Sandy  Hay 

harbors. ) 
Improvement  of,  hij  bre.ik  waters.     (See 

Break  wjitiTs.) 

—  dikes.     (iSeo  Dikes.) 

.  —  drcdyjing.     (See  Dredging.) 

—  jetties.     (See  Jetties.) 

—  piers.     (iSt^e  Piers.) 

—  rock  removal.    (See  Rock  removal.) 
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Hydrnulics.  (See  Cinrenta,  Dis- 
('^liur$;o,  Rivers,  Survey h,  and 
Waves. ) 

Hydraulic  dredgres.  (See  Dredg- 
ing.) 

Hydraulic  niininfc*  DeKcri])tiouof 
methods  of,  in  California;  vol- 
ume of  water  useil;  dt^tritiis 
faruisliod  by,  and  cflects  of, 
npon /ivers,  '91,  299C. 

Hydraulic  vertical  lifts*  Descrip- 
tion of,  '90,  3032,  3042,  3046. 

Ice* 
Formation  of,  in  Uockport  Harbor,  Me., 

'88,  409,410. 
Moving,  effect  of,  vpon  Mississippi  River, 
'91,  2130. 

—  ice  piers  at  New  Castle,  Delaware 

River,  '90,  921. 

—  joints  in  stone  superstructure,  '89, 

2073. 
Gorges  on  the  Mississippi  River,  '89, 
1811. 

Jetties« 

(See  also  Dikes  and  Breakwaters.) 

1.  Improviineut  of  rtrera  and  harboi'8  by, 
S,  JJeiaili  of  construction,  8.  Miscel- 
laneous. 

1.   IMPROVEMSNT  OP  RiVKRS  AND    HaH- 

BORS  BY. 

Jetties. 

Discussion  of,  for  river  and  harbor  im- 
provement, bv  Vernon  Har- 
court,  '88,  1136. 

Improvement  of  Colombia  River,  Oreg., 
by,  '89,  2529, 2538;  '91,  3314. 

^  Connectifut  River  by,  '88,  531. 

—  Cumberland  Sound  by,   '88,   1135; 

'92  1287 

—  Galveston    Harbor    by,   '88,    1266, 

1272.  1276;  '92,  1530. 

—  Humboldt  Bay  by,  '91,   3131;  '92, 

Atlas,  llH-120. 

—  Newburyport  Harbor  by,  '92,  552. 

—  Passo  Cavallo  by,  '88,  1302, 1304. 

—  Penobscot  River  by,  '88,  430. 

—  Port  Jefferson  Inlet  by,  '89,  752. 

—  St.  August ine  Harbor,  Fla.,  bv,  '90, 

1568,  1571. 

—  St.  Johns  River  bv,  '88,  1080;  '89, 

1299. 

—  Savannah  Harbor,  Ga.,  by,  '89, 1280. 

—  South  Pass  by,  '89,  1461),  and  plates 

facing  page  1480. 

2.  Details  of  Construction. 

Cross  sections  J  discussion  of,  with  dia- 
>rrani8,  '89,  1317. 

—  stabilitv  •i  concrete,  '89,  1319. 
Height  of,'  '92,  1359. 

Stone,  settlement  of,  '91,  1834. 
Mattress  and  riprap,  construction  in 
deep  water,  '91,  3187. 

3.   MlSCBLLAl^EOUS. 

Cost  of  various  cross  sections,  per  lin- 
ear foot,  '89,  1318. 


Jetties— Continued. 

Cost  of  riprap  jetties  by  hired   labor 
and  by  contract  coinpare«l,  '92, 
1221. 
Foundations,  subsidence  of,  '92,   1508. 
Settlement  of,  at  Brazos  Santiago  Har- 
bor, Tex.,  '88,  1323,  1328. 
Labor*     Comparative  cost  of  contract 
and  hired,  '88,  2594;  '92,  2591. 
Ijakes.    Character  of    lake   bed    and 
general   physical   charaeteria- 
tics  of  Lak«   Michigan,    '89« 
2035,  2162. 

licvees. 

Best  cross  sections  for,  '91,  3648. 

Dimensions  of,  Mississippi  Kiver,  '91, 
3409. 

Construction,  repair,  and  protection 
against  overdo w  of,  ou  the  Mis- 
sissippi, '90,  328*),  3317;  '91, 
3704;  '92,  3241,3246. 

Effect  of,  in  raising  river  beds,  '90^ 
3093,  3105. 

Levels  and  leveling.      (See   Sur- 
veys.) 
£ioel£S*     (See  Canals  and  Dnros.) 
Mattresses*    (See  also  Dams,  Dikes, 
Jetties,  and  Si) ore  protection.) 
Construction  and  vse  of,  at  Hruiiswick 
Harbor,  Ga.,  '89,  12G4. 

—  Charleston  Harbor,  S.  C,  '89,  1153. 

—  Cumberland  Sound,  Ga.,  '88,   1051. 

—  Mississippi    River,   '89,  2736;    '92, 

Atlas,  164,  165  J  '92,  3158,  3174. 

—  Missouri  River,  '89,  2778. 

—  St.  Johns  River,  Fla.,  '89,  13O0. 

As  foundation  for  dam  construction, 

'89  1093. 
Sinking,  method  of,  *90,  3230. 
Subac^ueons  mats,  construction  of,  '90, 

3213. 
Foot  mats,  construction  of,  '89,  2779. 
Brush  and  poles  superior  to  logs.  '88, 

1083. 
Settlement,  resistance  of  brash  to,  '89, 

858. 

MininsT,  liydraalic*  (See  Hydraulic 

mining.) 
movable  dams.    (See  Darns.) 
JVitrog^lyceriii.    (See  Rock  reiuoval.) 
JVortiiern     and     AToi'th  western 

Lakes.    (See  Lakes.) 
Pasqaean  wicicets.     (See   Dams, 

movable.) 
Piers*     (See  also  Cribs.) 
Construction  of^  at  Charlotte  Harbor, 

N   Y    '88  2552. 

—  Milwaukee  Harbor,  Wis.,  '88,  2201. 

—  Wauke^an  Harbor,  Mich.,  '89,  2082. 
Method  of  rendering,  sand  tight,  '92, 

2332. 
Ice  piers,  '88,  702;  '90.  2166;  '92,  948, 

1963. 
Piles. 
Destruction  of,  hy  teredo  navalis,  '92, 

2658. 
Protection  of  heads  of,  hy  tar  and  sand 

coating,  '92,  1541. 
Sinking,  use  of  water  jet  in,  '91,  2683. 
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Piles— Continned. 
/\7tf  (hirer,  '90,  3013,  3021. 

—  revolving,  '91,  3194. 

—  Wakefield  patent,  '88,  25G1. 
Fnnips.    (See    Dredging,    Hydranlic 

dredges.) 
Reservoirs. 

At  headwaters  of  the  Mississippi,  pro- 
posed capacity  or,  '91,  2197; 
'92,  1826. 

At  I^ake  Ti'averse,  proposed,  '92,  1869. 

Tidal,  method  of  flushing,  '91,  1156. 

Rivers* 

(See  also  Dikes,  Discharge,  Currents,  and 
Shore  protection.) 

1.  General  considerallona.  2.  Physical  char- 
acteriHtics,  as  hanks,  hedy  fioodSy  slopes, 
etc.    S,  Improvement  of, 

1.  General  Considerations. 

Rivevs* 

JuriKdiction  of  United  States  on.     (So© 

Harbors,  Jurisdiction  of.) 
Bridging  of.     (See  Bridges.) 

2.  Physical  Characteristics. 

FloodH  on  Altamaha  River,  '90,  1373. 

—  Savannah  River,  '88, 1026;  '90, 1487, 

1489. 

—  Sn8<]uehanna  River, '91, 1105. 

—  causes  Increasing    the    destructive 

etn-cts  of,  '91,  1107. 

—  protection  against,  '91,  1109. 

—  movement  and  velocity  of,  on  Lower 

MiHsissippi,  '92,  2905,2907. 
High  water  of  1891  on  the  Mississippi, 
'93,3413. 

3.  Improvement  of. 

ImprovemcH t  of,  by  blasting.    (See  Rock 
removal.)       • 

—  dnnis.     (See  Dams.) 

—  dikes.     (See  Dikes.) 

—  dredging.     (See  Dredging.) 

—  jetties.     (See  Jetties.) 

—  levees.     (See  Levees.) 

—  locks  and  canals.     (See  Locks  and 

Canals.) 

—  reservoirs.     (See  Reservoirs.) 

—  rock  removal.     (See  Hock  removal.) 

—  screws.     (See  Dredging.) 

—  shore  protection.     (See  Shore  pro- 

tection.) 

—  slack-water  navigation.  (See  Dams.) 

—  wing  dams.    (See  Dams  and  Jetties.) 
Bocic  removal. 

From  the  Cascades,  Oreg.,  '89,  2547. 

—  Hell  Gate,  N.  Y.,  '88,  604. 

—  James  River,  Va.,  '88,  764. 

—  Kaskaskia  River,  HI.,  '92,  1746. 

—  Mississippi    River,  '90,   2051;    '92, 

1788. 

—  Ohio  River,  '92,  2021. 

—  Raritan  River,  N.  J.,  '92,  882. 

—  Rock  Island  Rapids,  '92,  1804. 
By  drilling  and  blasting,  '88,  1120. 
Cost,  mica  ])owder  com])ared  with  nitro- 
glycerin, '91,  2796. 

—  by  liired  and  contract  labor,  '92,  801. 

—  in  general,  '92,  1999, 2271. 


Sand. 

Movement  of,  methods  of  controlling, 
'89,  1071;  '90,  2949;  '91,  2692; 
•92,  1358. 
Downs,  reclamation  of,  '90,  2954. 
Seows. 
Apparatus  for  closing  dumping  doors, 

'92,  1505. 

Longitudinal  steel  trusses  for,  '91,  2333. 

Sedinieiit9  observations  to  determine 

amount  of,  on  St.  Johns  River, 

'89,  1302. 

Slieli,  use  of,  for  hearting  and  riprap 

foundations,  '88,  1082. 
Siiore  protection* 

On  Fox  River,  Wis.,  '92,  2225. 

—  MissiHsippi  River,    '91,    3601;   '92, 

3145,  3153. 

—  Missouri  River  (illustrations),  '92, 

Atlas,  162, 163 ;  '92,  3291,  3294. 

—  Willamette  River,  Greg.,  '89,  2577. 
Gra<ling  machines  used  on  the  Missis- 
sippi, '92,  3162. 

Crib  work  and  timber  mattress,  '89, 770. 

Brush  wattling,  '88,  842. 

Sand  catches,  '88,  462. 
Snag:  boats. 

Description  of,  '89,  1644. 

Cost  of,  '89,  1350. 
Sounding^s.    (See  Surveys.) 
Stone*. 

Great  Kanawha  sandstone,  tests  of,  '89, 
1950;  '90,  421. 

Lock  stone,  tests  of,  '88,  2411. 
Surveys. 

Jiase-iine  measurements  on  Missouri 
River,  '90, 3403;  '91.2871 ;  '92, 
1331. 

—  apparatus  and  method  employed  on 

Red  River,  '89, 1592;  '90, 1830, 
1836, 1839, 1844. 

—  on  Manatee  River,  Fla.,  '88,  1109. 

Triangulaiion,  instructions  for  second- 
ary, on  Mississippi  River,  '91, 
3474. 

—  at  Brunswick  Harbor,  Ga.,  '90, 1413. 

—  at  Red  River,  '90,  1845. 

—  at  Maume e  Bay,  Ohio,  '90,  2759. 

—  at  Savannah  Haibor,  '92,  1332. 

—  at  St.  Augustine  Harbor,  Fla.,  '88, 

1114. 

Levels  of  precision,  '90, 1334;  '91, 8476; 
'92,  1334. 2947,  3074. 

Reciprocal  leveling  on  platforms,  '91, 
1896. 

Current  meters,  description  of,  and 
method  of  rating,  on  Missis- 
sippi River,  '90,  2104. 

—  observations   with,  at    St.  Augustine 

Harbor,  Fla.,  '88,  1147,  1276; 

'89,  1326. 

on  Delaware  River,  '89,  848. 

on  Grand  River,  Mich.,  '88, 2385. 

Price  meter,  rating  of,  '91,  3490. 
Stackpole  propeller  meter,  '91, 1584. 
Soundings,    method  of    at    Brunswick 

Harbor,  '90,  4013. 

—  Hudson  River,  '88,  642. 

—  Kennebec  River,  '88,  423. 

—  Manatee  River,  Fla.,  '88,  1110. 

—  Mis8isHi]ii)i  River,  '91,  2154. 

—  Pensacola  Harbor,  '89,  1409. 
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Surveys — Continued. 
HoundingSf  method  of,  Ponobscot  Rivor, 
'88,  429. 

—  St.  Ang:u6tine  Harbor,    '88,    1145; 

'89,  1327. 

—  Savannah  Harbor.  '92,  1333. 
Boringi,  method  of  tolriny,  in  Brunswick 

Harbor,  '90,  1416. 

—  East  River,  N.  Y.,  '90,  766. 

—  Grand  River,  Mich.,  '88,  2248;  '92, 

2379. 
— -  Missouri  River,  '90,  3379. 

—  Pensacola  Harbor,  Fla.,  '89,  1410. 

—  St.  Augustine  Harbor,  '88,  1145. 
General  methods  of  attrvey  work  on  Alta- 

maba  River,  '90, 1375. 

—  Caloosahatcbee  River,  '88,  1095. 

—  Coosa  River,  '90,  1674. 

—  Kennebec  River,  '92,  547. 

—  Ocklawaba  River,  '91,  1622. 

—  Savannah  River,  '90,  1333. 
Bottom  tester,  '88,  931. 
Refraction,  '91,  1899. 

Topograph  ical  and  hydrographical  field 
work,  '91,  a481. 
Teredo  navalts.    (See  also  Piles.) 
Action  of,  upon  timber  at  Aransas  Pass, 
Tex.,  '88, 1314. 
Tides. 
Observations  at  Kennebec  River,  '88, 
422. 

—  Penobscot  River,  '88,  429. 

—  Pensacola  Harbor,  '91,  1725. 

—  Savannah  River  and  Harbor,  '88, 

1067;  '89,  1303;  '90,  1267;  '91, 
1576;  '92,  1305,1333. 

—  St.  Augustine  Harbor,  '88,  1131. 
Range  of,  at  Boston  Harbor,  '88,  448. 
^  Connecticut  River,  '88«  530. 


T  ides — Continued. 
Itange  of,  Manchester  Harbor,  Mass., 
'88,  467. 

—  Raritan  Bay,  N.  J.,  '88,  634. 

—  Wellfleet  Harbor,  Mass.,  '88,  4^. 
Ehh  and  flood,  computations   of   vol- 
umes, '90,  1277. 

—  condition  of  bottom  during^,  '92, 1S41. 
Timber.'  Decay  of  timber  dikes,  '90, 

689. 

TransportaUon.  Decline  in  lrei|;ht 
and  insurance  rates  consequent 
upon  river  and  harbor  improve- 
ment, '88,  974, 1011. 

TesselSy  draft  of,  entering  and  leaving 
New  York  Harbor,  '88,  619. 

ITater  Jet.    (See  Piles.) 

Waves. 
Action  of  '91,  1635. 

—  upon  jetties,  '90,  1568. 

—  upon  sandy  coasts,  '89, 2519. 

—  upon  riprap  structures,  '90,  2320. 
Force  of  on  the  Great  Lakes,  '90,  2314^ 

—  dynamometer  measurement  of,  '90l 

1575;  '91.  1633. 
Pressure  of,  against  crib   work,   '91. 

2557. 
Discussion  of  wave  form;  depth  in 
which  waves  break;  energy 
of  breaking  waves ;  maximun* 
height  of  waves  on  the  Atlan- 
tic ;  waves  having  form  of  pro- 
late cycloid,  '89,  1319,  1323. 
UTtaarves,  shoaling  caused  by  projec- 
tion of,  beyond  bulkhead  line, 
'88.  1046.  ^ 

IFtiiir  dams*   (See  Dams  and  Jetties.) 
UTrecks.    (See  Index  of  Works*  sub- 
ject, "Wrecks.")  * 


SUmiRIART  OF  APPROPRIATIONS   for  Rivers  and  Harbors 

from  the  earliest  date,  April  6, 1802,  to  and  including  the  act  of  July  13, 1892. 

Plan. — ^The  States  are  arranged  in  alphabetical  order,  and  under  each  St^te  are 
placed  the  appropriations  for  the  works  ly^^^  wholly  within  that  State,  these  works 
being  also  arranged  alphabetically.  All  the  appropriations  Ibr  the  improvement  of 
any  portion  of  a  river,  except  a  harbor,  are  assigned  to  that  river,  ana  if  the  river 
pnsses  through  or  by  more  than  one  State  the  river  is  placed  under  the  head  of 
''Miscellnneous,"  which  immediately  follows  the  States.  Thus,  appropriations  for 
the  Muscle  Shoiils  would  not  be  found  under  Alabama,  but  would  be  included  in  those 
for  the  Tennessee  Biver,  which  would  be  found  under  ''Miscellaneous;"  appropria- 
tions for  an  ice  harbor  at  St.  Louis  would  be  under  the  State  of  Missouri,  but  appro- 
S nations  for  the  Mississipjti  River  at  St.  Louis,  or  for  the  mouth  of  the  Mississippi 
iver,  would  be  inoludea  iii  those  for  the  Mississippi  River.  Explanatory  notes  are 
placed  at  the  end  of  the  table,  which  are  referred  to  by  numerals  in  parenthesis. 

The  same  locality  is  sometimes  referred  to  in  the  acts  making  appropriations  there- 
for under  diiterent  titles,  or  a  local  improvement  has  become  merged  in  one  more 
general.  For  such  cases  the  most  usual  or  comprehensive  title  has  been  adopted  in 
this  table. 


[NOTB.— The  details  of  the  ap^roprintions  and  referanoM  to  antboritiea  for  each  inm  will  be  gen- 
orally  found  uuUer  the  proper  title  of  the  work  In  Vole.  I,  II,  and  III  of  the  Index. 

Tht)  listfi  of  appropriations  in  the  main  Index  were  generally  compiled  from  the  roport«  of  tlie 
Chief  of  Engineers,  beginning  with  1800.  The  following  table  was  compiled  directly  from  the  acte 
of  Congress  making  appropriations  for  rivers  and  harbors,  and  sabseqnent  to  the  completion  of  the 
main  part  of  VoL  fi  of  the  Index,  consequently  In  a  few  cases  appropriations  appear  in  this  table 
which  are  not  found  In  the  lists  of  appropriations  in  the  main  work.  These  exoeptlous  mainly  apply 
to  improvements  completed  before  188C,  and  for  which  no  appropriations  were  subsequently  made.  In 
the  earlier  reports  of  the  Chief  of  Engineers  allotments  from  appropriations  for  **  repair,  preserva* 
tiun,  contingencies,  and  surveys"  are  sometimes  referred  to  as  though  they  were  specific  appropria- 
tions for  the  works  to  which  they  were  assigned.  In  the  following  table  such  allotments,  except  as 
subsequently  noted,  are  not  inoludfed  in  the  aggregate  of  separate  works;  Tor  these  reasons,  in  a  few 
castas,  the  total  amount  appropriated,  as  stated  in  the  main  Index,  will  be  fbund  to  differ  for  the  same 
work  from  the  total  statc^l  in  this  t^ible. 

By  the  arts  of  June  28, 1864,  July  25, 1868,  and  April  10, 1869,  $250,000,  $1,500,000,  and  $2,000,000  were, 
resi')cctively,  appropriated  for  repair  and  extension,  and  allotted  to  works  specified  in  the  statements 
attni-hed  to  these  acts  in  the  compilation  of  "Laws  of  the  United  States  relating  to  the  improvement 
of  rivt^rs  and  harbors."  The  amounts  therein  allotted  are  assigned  in  the  foUo^ng  taole  to  the 
workn  named.    (See  note  24.) 

Between  1826  and  1874,  inclusive,  the  sum  of  $181,606.27  waa  reappropriated :  these  reappropriations 
are  not  included  in  the  following  table.  The  following  appropriations  have  also  been  omittea:  Trans- 
portation,  fuel,  etc.,  acts  of  August  30, 1852,  and  May  15, 1856  (aggregating  $12,127.12) ;  allotments  from 
indctiiiite  appropriations  for  "removal  of  wrecks,  etc.,"  as  proTideu for  by  act  of  Jnne  14, 1880.]  (See 
note  25.) 


States  and  names  of  works. 


Alabama: 

A labama  River 

Blnrk  Warrior  Kivcr  (') 

Cshaba  Itiver 

Mobile  Harbor 

PattH  Au  Uvrou 

Tallapoosa  Aiver 

Arkan»€U: 

Cm-he  River 

Fonrche  la  Feve  River 

L'  A  iigiiillo  River 

Little  Missouri  RItct 

Little  Red  River 

IVtit  Jean  River 

Saline  River 

White  River 

White  and  St. Francis  rivera  C) ... 

White,  Black,  and   Little  Red 

rivers  (*) 


1878 
18H4 
1882 
1820 
1828 
1882 


1888 
1870 
1878 
1871 
1880 
1886 
188J 
1874 
1833 

1871 


Amounts  appropriated. 


For  improve- 
ment. 


$2.55, 000. 00 

224, 250. 00 

45,  (KH).  00 

2,192,330.60 

18, 000. 00 

44, 000. 00 


0,000.00 

33,50«.U0 

17, 000. 00 

20, 000. 00 

8, 40U.  00 

0,500.00 

21,.'>()0.00 

296,000.00 

114,000.00 

10,000.00 


For  SOT' 
vey. 


1,500 


Total. 


$255,000.00 

224, 250. 00 

45,000.00 

2, 102, 390. 60 

18,000.00 

44,000.00 


9,000.00 

83,500.00 

17, 000. 00 

20,000.00 

8.400.00 

9,500.00 

21. 50(V  00 

296,000.00 

145,500.00 

10,000.00 


Total  by 
States. 


$2, 778, 580. 60 


570,400.00 
603 
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00 
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CfarlMiana  River.    {Sen  Wilmlng- 
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i.'6oo' 

ZZ'Z 

IHHrlttofOolumbia: 

1,600 

*,O90,*!J.7t 

SUMMARY. 
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states  and  names  of  works. 


Florida: 

Appalachicola  Bay  and  Kiver 

liavoii  La  Granee 

CalooMAhft tehee  Kiver 

Cedar  Keys  Harbor 

Charlotte    Harbor.     (See     Pease 

Creek.) 

Chipola  River 

Clearwater    Harbor.     (See  Cedar 

Keys.) 
Holmes  Kiver.     (See   Bayon    La 

Granee.) 

Ind  fan  Ri ver 

Indian  River  and  Mosquito  Lagoon . 

Key  West  Hnrbor 

Manatee  River 

Ocklawaba  River 

Ocklockonee  River 

Pease  Creek 

Peosacola  Harbor 

St  Auf^ustine  Creek 

St.  Angastine  Harbor 


St.  Johns  Kiver  (<] 

St  Johns  River  (Upper) 

St  Marks  River 

Snrasota  Bay 

Suwanee  River 

Tampa  Bay 

Volusia  Bar 

Withlacooohee  River. . . 
Yellow  River 


Georgia : 

Altaroaha  River 

Bran  swick  Harbor , 

Coosawattee  River.      (See   Ooste- 
nanla  Kiver.) 

Darien  Harbor 

E  to  w ah  River , 

Flint  River  (») 

Jekyl  Creek 

Ocninlgee  River  (*) , 

Ocouoe  River 

Oostenaula  and  Cooeawattce  ri vors . 

Romerly  Marsh 

Savannah  River  and  Harbor  (') 


Idaho : 

Clearwater  River. 
Snake  River 


JttinoiM: 

Calumet  Harbor 

Chicago  Harbor 

Galena  River  and  Harbor 

Hennepin  and  Illinois  and  Michigan 
canals. 

Illinois  River 

Illinois  and  Mississippi  Canal 

Kasknskia  River 

Wankegan  Harbor 


Indiana : 

Michigan  City  Harbor. 
White  River 


loica : 

Des  Moines  and  Iowa  rivers. 

Dubuqne  Ice  Harbor 

Red  Cedar  River 


Kejiittoky : 

Barren  River.  (See  Grand  River.) 
Cnmberland  River  (South  Fork) . . . , 
Green  River  and  tributaries 


1828 
1880 
1882 
1872 


1835 


1892 
1844 
1882 
1882 
1835 
1833 
1881 
1878 
1879 
1829 
1852 
1884 
1H28 
18U0 
1839 
1880 
1880 
1881 
1839 


1881 
1836 


1878 
187tt 
1878 
1888 
1876 
1878 
1874 
1882 
1826 


1879 
1892 


1870 
1833 
1878 
1882 

1852 
1800 
1800 
1852 


1836 
1879 


1838 
1844 
1839 


1882 
1888 


Amounts  appropriated. 


For  improve- 
ment. 


$201,850.29 

8,000.00 

28,000.00 

104,500.00 


9,000.00 


15, 

6. 

187, 

42, 

«, 
6, 

61. 

350, 

6. 

98, 

1,226, 

4, 

37. 

7, 

59, 

130. 

27, 

23. 


000.00 
500.00 
500.00 
OOU.OO 
000. 00 

ouo.oo 

000.00 
000.00 
000.00 
209. 80 
500.00 
000. 00 
030.00 
500.00 
000.  UO 
OOU.OO 
Ol>0.00 
900.00 


95,000.00 
137,600.00 


58,000.00 

10,000.00 

172, 000. 00 

20.000.00 

134.500.00 

95, 000. 00 

26, 000. 00 

42, 108. 77 

2,713,356.64 


15,000.00 
20.000.00 


447,400.00 

2,176,005.00 

66,000.00 


1,866,650.00 

1.000,000.00 

10.500.00 

190,000.00 


1, 161. 138. 92 
112, 500. 00 


69,500.00 


12,000.00 
185,000.00 


For  sur- 
vey. 


$500 


800 


500 


500 


10,000 


45,000 


1.000 


1,500 


Total. 


$201,850.29 

8,000.00 

28,000.00 

104,500.00 


9,000.00 


15. 

6, 

167. 

42, 

46, 

5. 

51, 

350. 

6, 

98. 

1, 226. 

4. 
87, 

r- 
I, 

69, 

130, 

27, 

23, 


000.00 
500.00 
500. 00 
000. 00 
000.00 
000.00 
0(N).00 
000.00 
000.00 
569.80 
500.00 
000.00 
530. 00 
500.00 
000.00 
000.00 
000.00 
900.00 
500.00 


95, 000. 00 
137,500.00 


08,000.00 
10. 000. 00 

172, 000.  OO 
20, 000. 00 

134, 500. 00 

95,000.00 

26, 000. 00 

42, 108. 77 

2,723,356.64 


15,000.00 
20,000.00 


447,400.00 

2,176,005.00 

66.000.00 

45,000.00 

1,866,650.00 

1, 000, 000. 00 

10, 500. 00 

190, 000. 00 


1,161,138.92 
112, 500. 00 


1,000.00 

69.500.00 

1,500.00 


TotaTby 
States. 


$2,653,850.00 


12,000.00 
185,000.00 


8,513,465.41 


35,000.00 


5,801,555.00 


1,273,638.92 


72,000.00 
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Km  liisJv— Con  tinned. 

KmitnBkyKtvwn 

Mntldy  RlTor.  "(Sw  Gnen'iui(a''i 

Koiigli  Wver 

Tr^ewBlcr  Rivn. 

Amlle  River  and  Bajou  Huuibu . 

Bayoa  Black ■ 

BayonBaat. 

Bafon  Cbltio  (Bof^e) 

BajOB  Courtablaaii 

Bayon  D'Arboniie 

B^ou  I«  Fourohe 

Bayon  Logfy 

BavonUanohac  (See  Am  Its  River 
B»yonHafiHi.  (Sea  Tenaaa  River.; 

B^on  Pierre 

B^on  Plaquemlne 

Bajona  BnimdanajaiidYldal--,-- 

BayoDTeo1ie.aaiiairnni 

B^on  Terrebonne 

Baysn  Vldal.    (See  Bayoa  Sound 

Bayon  VermiltloD — 

Cafcaaleu  Paaa  and  River 

Cane  River 

Lake  reatehiTtraln  Cnunl 

Idkfl  FontchaitmJn  Harbor. 

Little  River 

UenneateaD  JUvgr 

Tangipahoa  River 

ToheroDote  River 

Tenaa*  River  and  Bayon  Maoon... 

Tlekftw  River. 

laneeBavoa'  (See Bed  River, Aik. 

I.a.,andTei.) 
TannilliDn  Rlvoc 

Jfal«.- 

BangoT  HaiboT  and  Penobaoot  ^vs 

BarBarbor 

Bath.    (Bee  Kennebec  River.) 

Bucadnoe  Blver 

Balbat  Bay  nd  Harbor 

Camden  Harbor 

GatbanccRiver.-- ---...---- 

CobwsookBay 

HaiTteeoket  River 

Joneaport.  (See  Mooaeabec  River, 

KennebeoKver 

Eennebnnk  River.-. -. 

Labee  Channel 

HachlaaBiver 

HatlDlcna  Island  BrenkiraUi 

Uoeaeabee  River  and  Bar 

Namnugoa  River 

Owla  Head  Harbor 

Penobaoot   River.      (See    Ban|;oi 

PiaoalaqnaRIvar 

Pleuut  River 

Portland  Harbor 

Rtcbmond  Harbor 

RlnbnionU  Inland 

Rockland  Harlur 

Kockport  Harbor 

Royaf  River 

Saco  River  and  Harbor 

St.  Crtix  River 

SnUivnn  River 

TTalonRtvar 

Wella  Harbor 

Yerk  Harbor 


*1,«51,1<».T4 

10.000.00 


32,000! 
'  're,' 060.' 


ta.600 
aooo 


!l,OO0.O( 
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APPBOPRIATIOIVS  for  Rivera  and  Hnrbora,  etc.— Continued. 


BtatoB  and  uAmes  of  works. 


Maryland: 

Annapolis  Harbor 

Baltimore  Harbor 

Batt<»ry  Island  (Chcsaponke  Bay)  .. 
Breton  Bay  (Leonardtuwu  Harbor) 

Cambridire  Harbor 

C  hesapeak  e  Bay 

Chester  Kiver 

Choptank  River 

Corsica  Creek 

Crisfleld  Harbor 

Deals  Island 

Elk  River 

Falrlee  Creek 

Kent  Narrows.  (See Cljester River.) 

La  Trappe  River 

Manokin  River 

North  EastRiver 

Patapsco   River.     (See  Baltimore 
Harbor.) 

PatuxentRiver ■ 

Pocomoke  River 

gineenstown  Harbor < 
t.  Jeromes  Creek 

Secretary  Creek 

Sasquehannn  River 

Treadhaven  Oi'ok 

Warwick  River 

Wicomico  River 

Worton  Harbor 

Massachtitetti : 

Bjiss  River 

Boston  Harbor 

Canapitsit  Channel 

Chatham  Harbor 

Diixbiiry  Harbor 

East  DenniH  Breakwater 

Edgarton  Harbor 

Esse  X  River 

Fall  River  Harbor 

Gloucester  Harbor 

Kingham  Harbor 

Hyannis  Harbor 

Ipiswich  Harbor 

Lynn  Harbor 

Maiden  River 

Manchester  Harbor 

Marblehead  Harbor 

Marthss  Vineyard  Harbor 

Merrimac  River 

Mystic  and  Maiden  rivers 

Nantucket  Harbor 

New  Bedfonl  Harbor 

Newburyport  Harbor 

Plymouth  Harbor 

Po wow  River 

Provincetown  Harbor 

Rockport.    (See  Sandy  Bay.) 

Salem  River 

Sandv  Bay,  harbor  of  refuge 

Soituate  Harbor 

Taunton  River 

Vineyard  Haven  Harbor 

W^are  b am  H  arbor 

Wellfleet  Harbor 

Westport  HarlK)r 

Weymouth  Harbor 

Wiiithrop  Harbor 

Woods  HoU  Harbor 

Miehiaan: 

Alpena  Harbor 

Aux  Sable  River  and  Harbor 

Aux  liecs  Soles.    (See  Frankfort 
Harbor.) 


9  a 
r:  o 

^'^ 

2 

«  s* 


1880 
l&-i6 
18H6 
1878 
1871 
1K36 
1878 
1880 
1882 
1875 
1881 
1874 
1888 

1802 
1800 
1872 


1888 
1878 
1871 
1K81 
1880 
1852 
188() 
1892 
1872 
1872 


1820 
1825 
1802 
1890 
1836 
1852 
1828 
1890 
1874 
1823 
1888 
1827 
1886 
1882 
1882 
1888 
1825 
1890 
1828 
1892 
1828 
1836 
1880 
1824 
1888 
1828 

1873 
1829 
1829 
1852 
1888 
1872 
1872 
1886 
1890 
1888 
1852 


1870 
18U7 


Amounts  appropriated. 


For  improve- 
ment. 


$10, 000. 00 

3,290,030.00 

17,275.00 

37, 500. 00 

50,237.00 


40, 000. 00 
48,000.00 
80, 000. 00 
37, 317. 50 
10, 000. 00 
46. 500. 00 
10, 000. 00 

2,500.00 
15.000.00 
20, 640. 00 


11,000.00 

20,500.00 

14, 000. 00 

26.500.00 

6. 000. 00 

168, 390. 00 

6.000.00 

6,000.00 

66, 500. 00 

12, 000. 00 


20, 
2,754. 

4. 

5, 
25, 


000.41 
196.10 
800.00 
000.00 
000.00 


22, 

5, 

30. 

86, 

19, 

157, 

7. 

101, 

10. 

14, 

4. 
242, 

10, 
240, 

65, 
277, 
195. 

12, 
188, 


500.00 
000.00 
000.00 
000.00 
000.00 
43L82 
500.00 
000.00 
000.00 
300.00 
500.00 
500.00 
366.72 
000.00 
534.75 
191.87 
500.00 
566.90 
000.00 
328.44 


For  sur- 
vey. 


53,000.00 

660, 232. 57 

72, 500. 00 

171.000.00 

42,500.00 

06, 2:16. 00 

16, 000. 00 

3,000.00 

20.000.00 

>  \^io.^ 


$500 


150 


1,500 
500 


400 


300 


1,180 
8,000 


Total. 


$10, 

3,200. 

17. 

37, 

50. 

40. 
48. 
30, 
37, 
10. 
48, 
10, 


000.00 
C30.00 
275. 00 
500.00 
237.00 
500.00 
000.00 
000.00 
000.00 
317.50 
000.00 
500.00 
000.00 


2,500.00 
15,  OUO.  00 
20,040.00 


11,000.00 

20. 500. 00 

14. 000. 00 

26,500.00 

6,000.00 

166, 300. 00 

0. 000. 00 

6.  (MM).  00 

66, 500. 00 

12.000.00 


20. 

2,754, 

4, 

6, 

25, 

1, 
23, 

6, 
80, 
86, 

10, 
157, 

7, 

101, 

10. 

14, 

4, 
242, 

10, 
240, 

65, 
277, 
105, 

12, 
188, 


150.41 
106.10 
800.00 
000.00 
000.00 
500.00 
000.00 
000.00 
000.00 
000.00 
000.00 
431.82 
500.00 
000.00 
000. 00 
300.00 
900.00 
500.00 
366.72 
000.00 
834.75 
101.37 
500.00 
566.00 
000.00 
328.44 


53, 000. 00 
660,232.57 

73,680.00 
174, 000. 00 

42,500.00 

06, 236. 00 

16, 000. 00 
8,000.00 

20.000  00 
0,000.00 

100,000.00 


45,000.00 
113,970.00 


Total  by 
States. 


$4,018,389.00 


5,760,715.08 
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APPROPRIATIONS  for  Rivers  and  Harbors,  etc.— Continne<l. 


States  and  names  of  works. 


Michigan — Continued. 

Belle  River 

]3cnton  Harbor.  (See  St.  Josephs 
River.) 

Black  Lake  (Holland)  Harbor 

Black  River 

Cedar  River  Harbor 

Charlevoix  Harbor 

Cheboygan  Harbor 

Clinton  River ■ 

Eagle  Harbor 

Frankfort  Hubor 

Grand  Haven  Harbor ■ 

Grand  Marais  Harbor 

Grand  River 

GroBse  Point 

Harbor  of  Refage,  Lake  Haron. 
(See  Sand  Beach,  Mich.) 

La  Plaisance  Bay 

Ludinf^ton  Harbor 

U  anis  tee  H  arbor 

Manistique  Harbor 

Marquette  Harbor 

Monroe  Harbor 

Mnskegon  Harbor 

New  Buffalo  Harbor 

OntoAagon  Harbor 

Pentwater  Harbor 

Petoskey  Harbor 

Portage  Lake  Harbor 

Portage  Lake  Ship  Canal 

Rouge  River 

Saginaw  River 

St.  Clair  Flats  Canal  (») 

St.  Josephs  Harbor 

St,  Josephs  River 

St.  Marys  River  and  Falls  Canal  (><>) 

Sand  Beach,  Lake  Huron 

Saugatnck  Harbor 

Seltewaing  Harbor 

South  Haven  Harbor 

Thunder  Bay.  (See  Al^Hsna  Har- 
bor.) 

White  River  Harbor 


«  OS 


MinTiesota: 

A  gate  Bay 

Burlington  Bay.    (See  A  gate  Bay. ) 

Diiluth  Harbor 

Grand  Marais  Harbor 

Lake   City.     (See   Miscellaneous, 
Lake  Pepin.) 

Minnesota  Point 

Minnesota  River 


Jfut/mppt: 

Big  Black  River 

Biir  Sunflower  River. . .  - 
Biloxi  Harbor  and  Bay. 

BliUr  Creek 

( -hickasahay  River 

Coldwater  fjivcr 

Fast  Pasi'ngoula  River 


1881 


18-i2 
1888 
1882 
187G 
1871 
1852 
186G 
I860 
1852 
1880 
1881 
1888 


1826 

1867 
1867 
1880 
1867 
1835 
1867 
18.')2 
1867 
1867 
1800 
1879 
1886 
1888 
1886 
1852 
1836 
1888 
1856 
1871 
l>fi8 
1875 
1807 


1867 


1886 

1871 
1879 


1890 
1867 


1804 
1879 
1882 
1890 
1890 
1879 
1852 


Horn  Island  Pass !  1884 


Leaf  River 

K  ox ubee  River 

Old  Town  Creek.... 
I'aHcagoula  River .. 

I'ejirl  River 

Steels  Bavou 

1'allahat«nee  River 

Tchula  Lake 

Yalabusha  Rivor... 
Yasoo  River 


1890 
1880 
1882 
1827 
1879 
1884 
1879 
1881 
1881 
1873 


Amonnta  appropriated. 


For  improve- 
ment. 


$14,000.00 


279, 615. 31 

65. 000. 00 

30, 000. 00 

1 12, 500. 00 

148. 000. 00 

60, 004. 00 

97, 000. 00 

283. 659. 85 

713. 866. 15 

261,250.00 

50, 000. 00 

5,000.00 


19. 
357, 
348, 
6. 
474, 
235, 
404, 

83. 
328, 
238. 

35, 
100. 
420. 

36, 

668, 

863, 

427, 

3, 

7, 352. 

1.310, 

145, 

15, 
217, 


603.  07 
435.00 
000.00 
000.00 
230. 00 
515.27 
000.00 
000.00 
100.00 
820.00 
000.00 
50 ).  00 
000. 00 
690. 00 
750.00 
804.40 
113.00 
500. 00 
900.22 
000.00 
439. 00 
000.  00 
000.00 


279, 550. 00 


92, 600. 00 

741,2.'')0.00 
127, 350. 00 


4,895.00 
127,  500. 00 


15, 000. 00 
62, 000. 00 
45.  OOO.  00 
1.000.00 
10, 000.  00 
11,000.00 


5, 000. 00 

10.000.00 

66, 000.  00 

3, 000. 00 

171,,')00.00 

187,  625.  00 

12, 500. 00 

42,  500. 00 

18. 000. 00 

11,000.00 

235, 000. 00 


For  sur- 
vey. 


$200 


10,000 


5,000 


Total. 


$14,000.00 


279,615.31 

65, 000. 00 

30.000.00 

112.500.00 

148. 000. 00 

00.064.00 

97,  000. 00 

283,659.85 

713. 866. 15 

261,250.00 

50,000.00 

5,000.00 


10. 
357, 
348, 
6, 
474, 
235, 
404. 

83, 
328, 
238, 

35, 
300, 
430. 

36. 

608. 

86.1, 

427. 

3. 

7, 3.VJ. 

1,310, 

145, 

15. 
217, 


803.07 
4.'{5.00 
000.00 
000.00 
230.00 
515.27 
(XK).  00 
000.00 
100.00 
820.00 
000.00 
500. 00 
000.00 
090.00 
750. 00 
8'.»4. 40 
113.00 
.'>00.  00 
900.22 
000.00 
439. 00 
000.00 
OOO.  00 


279. 550. 00 


92, 500. 00 

741,250.00 
127,350.00 


4, 895. 00 
127, 500. 00 


15,000.00 

62, 000. 00 

45,  OOO.  00 

1.000.00 

10, 000. 00 

11,000.00 

5.  (H)0. 00 

5.000.00 

10. 000. 00 

56. 000. 00 

3,  oon.  00 

171,500.00 
187, 625. 00 
32.500.00 
42, 500. 00 
18.000.00 
11,  OIK).  00 
235, 000. 00 


Total  by 
States. 


$16,659,105.37 


1,093,495.00 


901,125.00 
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II 

AmoDnW  .pproprlatod. 

SUt«  aod  Duuea  of  woikl. 

For  ImproTe- 

For  anr. 
vey. 

Total 

Total  by 

Mi„«.H.. 

IRM 

IKKK 

iseo 

18SU 

IWO 

IWD 
187D 

imo 
\m 

ISN 
1X82 

1S71 

1879 

isaa 

]S2« 
1»80 

IXilO 

1(173 

1B7» 
ISSl 

1874 
187S 
IMO 

K 

IBU 

•IS.DOO.OO 

iffilouuioo 

l«t,  DOO.  00 

27.500.00 
210,  IWO.  UO 
S5,OllO,0O 
7,5U0.UU 
20,  IIW.  Oil 

•12,000.00 

»41T,100.00 

3fn,  llampMrt: 

III 

zo;irtw:«o 

loo.uoo.oo 

8,000.00 

537,000.00 

SmiJtHV' 

22!u«o:oo 
5,KK1.00 

■M,  000. 00 

1,000.00 

w,  00a  00 

35: 475;  00 
4i:oiHi!oo 

3. 000.00 
33,11!0.00 

<:<,ooa.oo 

12,000.00 

423,350.00 

3.000.00 

283,' 5110!  00 
625.213.00 

i7.ouo.oo 
od^ouoioo 

i»:ooo.oo 

is,  000 

40.000.00 

38,000.00 

1,000 

27, 060.00 

S.ono.00 

»;*-!,  00 

3S.50j.00 

Isl 

io.ouo:m 

423,350.00 

8,000 

233.000.00 
08.000,00 

lo.ow.oo 

5,000.00 

1,500 

2,103,758.00 

Km  J  art! 

ga:S 

17,  000,  00 

4e4>aii4o 

5,11  .170.  ;I8 

».D0;I.Ott 

4,280.71.0.00 

115.000:00 

1,1*88,038.00 
25,000.00 

17;  000: 00 

2,  752.  W5.  37 

53,000!  00 

fiT.410,00 
4W,  328,40 

m;  000: 00 

4,280,700.00 
22,000.00 
115,000.00 

te.uooioo 
we.  000.  no 

1,880,038.00 

»*^. 

Dunkirk  ilarbur 

Q™«B1v«r-^. 

BudMin  BJver  (oppo.lte  Jnr«oy 

■■/.".■. -'.-'.■.i      ^i!mM 

N«»loKiiC™.k««ll!»y 

New  Yurk  Harbor  (UedDeir*  Chui- 

B«l) 

\ 
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Stale*  and  Damea  of  wgrki. 


New  York  Unrbor,  Suidy  Hook  (") . 
KUg»r«RlTeratToIl«"'iind»Cre8k. 
Nlagin  BiTSr  ttam  lonawaudk  u> 

FurtDaj 

Oak  Orchard  Harbor 

Ogdensbnn  Harbor 

OlcattHarEv 

Oawego  Harbor 

Palchoni*  Kliar 

FM»DioKli«r 

PtattabuTK  Harbor 

Port  Day.    (See  Kiagam  slvor.) 

port  Jefferson  Harbor 

PorltaBd  Harbor 

Port  Uuurio  Harbor 

Pnltiiej'vllle  Harbor 

BODdont  Harbor 

RoiiH*  PniDt  Harbor 

Swikeltg  Harbor 

Bag  Harbor 

St-Lavreoce^ver 

Sandy  Ci«ek 

Ban^rtiea  Harbor 

Bheapahead  Say 

SboaT Harbor  and  Comptoa*  Crwk. 

Bodna  Harbor  IGrmt) 

Sodoa  Harbor  iLltMe) 

BtatenlaUnd  Ice  Breaker 

Ratopawanaa  Inlet 

Tlconderoga  KWar 

ToDawanda  Creek.     (See  NUgaia 

'WaddlngtonHnrhoi 

WapnlDcan  Creek 

Whitehall  Harbor 

Wilaon  Harbor 

JTorCk  Canlimn 

Baanlbrt  Harbor 

Benutort  Harbor  and  New  Blver... 

Black  Elver 

Cape  Fear  KlTer 

Cape  Fear  and  Waocamav  rivem  . . 
CoaAlok    Bay.       (See    Cnrritnok 

Croalan  Sound 

Cmrltuck  Sonnd 

Cnrrlluek  Sound  and  Nerlh  aiver 

EdentoDBay 

FlahlncCnek 

LHUnJEon  Elver 

LockVDoda  Folly 

Lumber  RfTcr 

Maekove  Creek 

Moberrin  Itlrer 

Neuseltlver 

Nev  ISenie  Id  Boaitrort 

HewporC  Kirer.    (See  Kew  Berne 
to  Beanfort.) 

NeirBlrer 

Hew  Klver  to  Swanaboro,  Inland 

North  EaatKiyVrV.";";!".'!!!!!;! 
North  Blvai  Bar.    (See  Carritnok 

Ooraooka  Inlet 

FamtioaandTarrlTen 

Paaqootank  River 

Pernulmana  Rlrer 

Koanoke  JUvor 

ScappeniODii  Ulver 


Blfl.ll41.7T 
US.  500, 00 

oslouo.ou 


APPR0PIIIAT10IV8  for  Rivera  and  Harbors,  efc— Continual, 


AshWiuJji  Hurbor 

BlKk  Hirer  Horlinr-- 

CiocianikU  Ice  UubDt 

ClerelUHl  Harbur 

Coiu]eai]tBBrb<tr-.. ,'.*-----'. 

CunnlDghnni  Urtek 

Fnirport  auhur 

(innd  Klver  Hitrbor.    (3ee  Wiir- 


154.173.71  . 

133)o00!l»  . 

327,S<H),I»  . 

T0,OUU.U0  . 

OT.OWi.fti  . 


»!7.5iio:» 
7B.o«i.do 
3n,DDo.in 


CcuDilJo  KlTCC 
'-iiiUlsRlYPr, 

ii.lBBiltav... 

-'-tKI™... 
ook  Bii:f  , . 


235.HiO.IX 

03s.wn.oa  . 


.  TluljDr  anil  Pri'snuolale 

ilifunl  Cr<i-]c. 

rilBlaaaDuni.   (S»b Alls glifny 


B]™t"lil»n/li.'i'i-Vi' 
ChnrchCoTi-Tl.irl.- 


<UHkh  Ilin. 
■tuokat  Kiicr 
ii  JiidUb  I!r.'. 


m,  807.13 


SIV.OOD.OO   .. 
*M.O(W.OO    . 


Ma;22?.oi)\-    \    "■ — ■■"■ 


:.\ 


V' 
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SUMMARY. 


AFFBOPBIATIONS  for  Bivers  and  Harbors,  etc.— Contiuned. 


states  and  names  of  works. 


Rhode  /xlofui— Continued. 

Providence  Kiver  and  Narragan- 

sett  Bay 

Warren  Kiver 

Wickford  Harbor 

South  OaroUna: 

Ashepoo  River 

Ashley  River 

Beaufort  River 

Charleston  Harbor 

Clarks  Crebk 

Con  garee  River 

Sdisto  River 

G^rgetown  Harbor 

Mingo  Creek 

Pee  Pee  River  (Great) 

Pee  Dee  River  (Little) 

Salkehatchie  River 

Bantee  River 

Snllivans  Island.  (Bee  Charleston 
Harbor.) 

Town  Creek 

WappooCnt 

Wataree  River 

"WinyawBay 

Ttnneitee: 

Big  Hatchie  River 

Cane Y  Fork  Ri v or 

Clinch  River 

Dock  River 

Forked  Deer  River 

Hiawassee  River 

Little  Tennessee  River 

O  beys  Rl  v  er 

Obion  River 

Red  River 

Texat: 

Aransas  Pass  and  Bay 

Bayou  BalTalo 

Bayou  Cedar 

Blue  Back  Bar.    (See  Sabine  Pass.) 

Braaos  Rivor 

Brazos  Santiago  Harbor 

Coloimdo  River 

Corpus  Christi.  (See  Aransas 
Psss.) 

Fort  Brown.  (See  Rio  Grande 
River.) 

Galveston  Bay 

GalvcHton  Bay,  West 

Galveston  Harbor 

India uola  Harbor.  (See  Matagor- 
da Bay.) 

Matagorda  Bay 

Neohos  River 

Passo  Cavallo.     (See  Matagorda 

B«y.) 
Red  Fish  Bar.    (See  Galveston 

Bay.) 

Rio  Grande  at  Fort  Brown 

Sabine  Pass 

Sabine  River 

Snn  Antonio  River 

Trinity  River 

Vermont: 

Burlington  Harbor 

Gordons  Landing 

Hero  Inlands  Channel 

Otter  Cre<^k 

S wanton  Harbor... 


Sg 


1852 
1886 
1873 


1873 
1880 
1890 
1852 
1888 
1866 
1882 
18»6 
1888 
1880 
1888 
1882 
1881 


1870 
1881 
1881 
1886 


1880 
1880 
1880 
1880 
1882 
1876 
1882 
1880 
1892 
1881 


1879 
1881 
1890 

1880 
1878 
1852 


Amounts,  appropriated. 


For  improve* 
ment. 


1872 
1892 
1870 


1876 
1878 


1876 
1852 
1872 
1652 
1852 


1836 
1886 
1836 
1872 
1873 


$763,250.00 

5,000.00 

10,000.00 


1, 
6, 

2,677, 

7, 

25, 

83, 

13, 
89, 
15. 
18, 
159, 


300.00 
500.60 
000.00 
200.00 
500.00 
000.00 
38.5.00 
501).  00 
OOU.OO 
500.00 
000.00 
000.00 
750.00 


7.500.00 

53,000.00 

62,500.00 

318, 750. 00 


86,500.00 

25,000.00 

39, 000. 00 

13, 000. 00 

26, 000. 00 

36, 500. 00 

5, 000.  UO 

11,  JVOO.  00 

7,500.00 

6, 000. 00 


681.  SiiO.  00 

193. 7.'i0. 00 

32, 150. 00 

158. 750. 00 

253,  5U0. 00 

20,000.00 


656,700.00 

15, 000. 00 

3, 828, 000. 00 


327,500.00 
33,000.00 


18,000.00 

1,766,750.00 

39, 700. 00 


67,000.00 


581, 922. 20 
34,  750.  00 
4].(H)().(H) 
.51.. 500. 00 
70,500.00 


For  sur- 
vey. 


$4,000 


10,000 


5,000 
2,700 
1,500 
3,000 


i 


TotaL 


$763,250.00 

6,000.00 

10,000.00 


1, 

6, 

26, 

2.577, 

7. 

25, 

33. 

48, 

13. 

89, 

16, 

18, 

159. 


300.00 
600.00 
000.00 
200.00 
600.00 
000.00 
385.00 
500.00 
000.00 
500.00 
000.00 
000.00 
750.00 


7,5oaoo 

53,000.00 

62,500.00 

818,760.00 


86,600.00 

26,000.00 

39, 000. 00 

13, 000. 00 

25,000.00 

96,500.00 

5, 000.  to 

11, 500. 00 

7,500.00 

6, 000. 00 


581, 250. 00 

103. 750. 00 

32, 150. 00 

158, 750. 00 

253,500.00 

20,000.00 


666,700.00 

15, 000. 00 

3, 828, 000. 00 


827,500.00 
33,000.00 


18, 000. 00 

1,771,750.00 

42, 400. 00 

1,500.00 

70, 000. 00 


681,922.20 
34, 750. 00 
41,000.00 
51,500.00 
70. 500. 00 


ToUl  hy 
States. 


$1,766,450.00 


3,460,386.00 


203.000.00 


8,013,250.00 


779,  €72. 10 


APPB0PRIAT10N8  for  Bivers  and  Harbors,  etc.— Contiuned. 


StatM  ud  DBBiM  of  wotka. 


Aquia  Creek 

Atohen  Hum  RtTW .... 

KUcbwalsrBJvsr 

rw  CharlH  Cin  HuboT. -. 


ClJok 


lokahomlnylUTU 


HunptoD  Ktot 

Sinu*  RItut 

JaiDM  and  AppomkUai  rlvna. 

UitWpanl  KiTor 

Haohodoc  Rlmr 

VauMinond  Hlver — 

HuboTDCnwb 

NomlDlCnek 

NarTalk  HuFbnr  and  approiwhM 


-ini^reek... 


Oecoiiu 

Onuiooa 

Plgu  Creek.. 

f  moaDkey  K' 

Potomnc  ftlvi 

RappsliaiiiiiKkBiver... 

SUunton  Kiver 

Totuakf  Rlrer 


ly  Kiver.. 


Mngton : 
Cbebali*  Kl 


id  Wlgoonstu  riyenC^... 


EawBuneeHnrbor.. 


Hllwink«eUu-boi... 


rt  WublnKMoi  Bsrbor .. 


ShelioKsn  Hftrbor 

Btockliolin.     (See  UiioaUaiuaat, 

Lake  Pepin.) 
Bturgeon  Bay  I 


ita  appropriated. 
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8UMHABT. 


APPBOPBIATIOlf  S  for  Btvers  and  narlMm,  etc^-^Contiiraed. 


States  and  names  of  works. 


lFifeofiJ<»— Continaed. 

Superior  Bay  and  St.  Lonis  Bay — 

Two  Riyers  Harbor 

WJBConsln  Klver.  (See  Fox  and 
Wisoonain  rivers.) 

Arkansas  Biver,  tnprovement 
( Ark.  and  Kans.) 

Arkansas  Biver,  removal  of  snags. . 

Bayoa  Bartholomew  (Ark.  and  La.) . 
Big  Sandy  Biver  (Ky.  and  W.  Ya.) . 

Black  Biver  (Ark.  and  Mo.) 

Cidamet  River  (111.  and  Ind.) 

Chattahoochee  Biver  (Ala.  and  6a.) . 
Chattahoochee    and   Flint  rivers 

(Ala.  and  Ga.) 

Chesapeake  and    Delaware  Bays 

Canal  (Md.  and  Del.)  (>«) 

Chicago,  Dnluth,  and  Bnffido,  ship 

channel  between 

Ghootawhatchie  Biver  (Fla.  and 

Ala.) 

Choctawhatchie  and  Holmes  rivers 

(Fla.andAla.) 

Colorado    Biver    (Cal.,  Nov.,  and 

Aria.) 

Conecnh    Biver.    (See    Escambia 

Biver,  Ala.  and  Fia.) 

Coosa  Biver  (6a.  and  Ala.) 

Cnmbf^rland  River  (Ky.  and  Tenn.). 
Cnmberland  Sonnd  ((la.  and  Fla.) .. 

Cnrrent  Biver  (Mo.  and  Ark.) 

Cypress  Bayoa  (La.  and  Tex.) 

Dan  Biver  (V a. and  N. C.) 

Delaware  Biver  (Pa.,  K.  J.,  and 
Del.) 

Delaware  River  at  Philadelphia 
(Pa.  and  N.J.) 

Delaware  Biver,  pnblic  piers 

Dismal  Swamp  Canal  ( Va.  and  N. 

C.)(") 

Escambia  and  Conecuh  rivers  (Ala. 

and  Fla.) 

Falls  of  Ohio  Biver.    (See  Ohio 

River.) 
Falls  of  St.  Anthony.    (See  Missis- 
sippi Biver.) 
French  Broad  River  (Tenn.  and  N. 

C.) 

Harbor  of  Refnge,  Pacific  coast 

Harbor  of  Refuge,  Gulf  of  Mexico. 
Lake  Champlain  at  Narrows  (N.  Y. 

andVt.) 

Lake    Pepin   Harbor    of   Refuge 

(Mjnn.  and  Wis.) 

Louisville    and    Portland    (3anal. 

(See  Ohio  River.) 
Henomonee  River  and  Harbor  (Wis. 

and  Mich.) 

Mississippi  River- 
Reservoirs  at  sources  

Above  Falls  of  St  Anthony . . . . 

At  Falls  of  St.  Anthony 

At  Mockers  Island 

Minneapolis  to  mouth  of  Ohio 

River  (»•)  (•») 

At  Des  Moines  Rapids  (") 

At  Rock  Tsltfnd  Rapids 

Bock  Ifllaud  and  Des  Moines 

Bapids • 


€1 


1873 
1871 


1878 
1882 

1881 
1878 
1880 
1884 
1835 

1874 

1874 

1802 

1838 

1844 

1884 


1876 
1832 
1880 
1872 
1872 
1880 


1802 

1886 
1802 


1826 
1833 


Amounts  appropriated. 


For  ImproTe* 
ment. 


1876,000.00 
206,600.00 


872,500.00 
360,875.00 

38,000.00 
356,600.00 

85,000.00 
255,000.00 
220,000.00 

70,000.00 


375,000.00 

127,000.00 

10,000.00 

35,000.00 


1,053,700.00 

1,621,000.00 

762,500.00 

7,000.00 

129. 000. 00 

60,000.00 


2,312,000.00 

1,041,000.00 
84,96L71 


175,000.00 
88,000.00 


1876 

1877 
1889 

96,000.00 
150,000.00 

1886 

63,500.00 

1882 

60,000.00 

1871 

286,500.00 

1879 
1874 
1870 
1873 

789,500.00 

133.000.00 

615,000.00 

25,000.00 

1852 
1856 
1866 

0, 959, 100. 00 
5,345,450.00 
1,166^660.00 

1852 

100,000.00 

For  sur- 
vey. 


$19,000 


10,000 


••••••••••I 


5,000 


10,000 


2,000 


« *■■••••• .< 


80,000 


• •••••••••• 


TotaL 


$076,000.00 
206,600.00 


891,000.00 
860,875.00 


38,000.00 
856,500.00 

85,000.00 
255,000.00 
220,000.00 

70,000.00 

10,000.00 

375,000.00 

127,000.00 

10,000.00 

35,000.00 


1,053,700.00 

1, 621, 000. 00 

762.500.00 

7,000.00 

129, 000. 00 

50,500.00 


2,312,000.00 

1,046,000.00 
34,961.71 


185,000.00 
88,000.00 


96,000.00 

150, 000. 00 

2,000.00 

63,500.00 

60,000.00 


286,500.00 


814,600.00 

133,000.00 

615,000.00 

25,(X)0.00 

9,959,100.00 
5, 345. 450. 00 
1,166.650.00 

100, 000. 00 


Total  by 
Statea. 


$8,106,08&87 


1,902,875.00 

88,ooaoo 

806,500.00 

85,000.00 

250,000.00 

220,000.00 

70,000.00 

10,000.00 

875,000.00 

127,000.00 

10,000.00 

35,000.00 


1,068,700.00 

1,621.000.00 

762,500.00 

7,000.00 

129,000.00 

00,500.00 


8,382,06L71 

185,000.00 

88,000.00 


96,000.00 
150,000.00 

2,ooaoo 

68,600.00 
60,000.00 


886,500.00 


SUMMARY.  0X0 

APPBOFBIATIONS  for  Bfvers  and  HarDorSt  etc.— Continued.  • 


JHfuUaiuiiti*— Cod  liausd. 

UI«lH*lppl  KlTDr— ConUDiied. 
From     Ohio     SiTar     to     Uia 

Kemovo]  of  ma^  aIo.i  from 

Becaaral  of  anaga,  eto..  from 

From  FniiMa  to  beiidiiaMn 

MiuiulpplKlTer  ciniimiuioD, 
eipemM  of 

MlMoari  Rlrar— 

Freoi  mouth  to  Sloni  City  (W) . . 
From  Sloui  Cil;  to  Fortfian- 

FromSlouicrtTtoUniitFBlig' 
From  moath  to  Fort  U«ii  Cud  ... . 

SS™^!"".*!^."."::;::::::: 

IfoDOEgahela  Elnr  (Pik  tud  W. 

VaoT") 

ll»n.j:an»ett   Bay,  LttUo    (R.    I. 

and  Conn,) 

MowBi'orJViinnlW.Va,) 

Norfolk     Harbor     to    Albamarlu 

Sound  fVn.  and  N.  C.) 

Nortb    taadlDg    Blrer   (Va.  and 

Ohio  RlTor— 

BiesptlheFallaCi) 

At  tho  Falls  (") 

KomoTilof  Uiag.,eto 

Ouge  RlTor  | Mo.  and  Kana.) 

OnachlU  and  Black    riven  (Ark. 

Pawcatuok  RiierV R.  iVilid  Conn.  \ '. 
Bed  River  of  Ih«  North  (MJnn. and 

Dak-) 

Red  River  of  the  Soath  (Ark.,  L*., 

andToi.l 

Hook  Elver  {III.  and  Wia.l 

SLCroli  River  (Minn. and  Wla.|... 
StFranHi  River  lArk.  and  Mo.)... 
SL  Johon  and  St  Marya  rivers  (FU. 

Bl.  Johns  and    St.  Uarv*    nven 

lanaL.  to  Onlf  of  Meilco 

HavBDDali  and  FamandiDB,  lulda 

Bsvinnata,  Ocmulgee,  iiint,"iuid 
t;hattiihoocliee  riven  (Ga.). 

Shenandonh  Kivar  ( Va.  and  W.Va.). 

btaten  Inland  channels  (N.  Y.  and 
N.  J.> 

TenneiH«  River  (E7.,  Tenn.,  and 

Tomb'igbte  and  Warrior"  rivm  ( A  la.' 

Wabaali  River  (iid'mdiif.i!;!"!! 
'Waccamav  River  IN.  C.  and  S.  C.) . . 
White,  black,  and  Sl^  FruioiaHvera 

(Ark.  and  Mo.) 

'WillBn>«tle    and   Tainhlll    rlvera. 

(See  Willamelle.  Upper.) 
TellowDlone  River  ( Uak .  and  Mont.) . 

CoTmlrQctionofsnagand  dradgs 
MlB»lsaippiandMi>8ouririvor8.i 
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SUMMART. 


*  APPBOPBIATIOIVS  for  Rivers  and  Harbors,  etc.— Continaed. 


states  and  names  of  works. 


MiseellansouM—ConiiuTieA. 

Western  rivers,  etc.  — Continued. 

Mississippi  and  Ohio  rivers 

Mississippi,  Missouri,  and  Ar- 

kimsas  rivers 

Mississippi,  Missouri,  and  Oliio 

rivers 

Mississippi,  Missouri,  Ohio,  and 
Arkansas  rivers 


Northern  and  Northwestern  Lakes— 
Constnictiou  of  dredges  for. . . 

Surveyor , 

Charts  of 


Surveys,  general — 

works  on  Atlantic  coast 

Works  on  Pacific  coast 

Works  on  Korthem  and  North- 
western lakes 

Western     and    Korthwestern 

rivers 

.    Transportation  routes 

Examinations, surveys, and  con- 
tingencies (*•) 

Bepair  and  preservation  of  rivers 
and  harl)ors  (**) 


Grand  totals  (*) 


•••••< 


Sg 

®  2  I  For  improve- 

I  g«  meut. 


Amounts  appropriated. 


1820 
1870 
1832 
1842 


1836 
1841 
1849 


18G0 
18W 

1866 

1810 

1874 

1824 
1841 


$632,800.05 

1,400,000.00 

223,000.00 

080,000.00 

122, 682. 9^ 


215, 000. 00 


227,668,463.06 


For  sur- 
vey. 


$5,000 


2,097,870 
144,000 


60,000 
50,000 

175,000 

286,000 
230,000 

2,569,563 


Total. 


$637,800.05 

1,400,000.00 

223,000.00 

080,00a00 


122,682.96 

2,997.879.00 

144, 000. 00 


60,000.00 
50,000.00 

176,000.00 

286,000.00 
230, 000. 00 

2.669,563.00 

215, 000. 00 


8, 574, 009  236, 232, 472. 06 


Total  by 
Scatea. 


$4,186,800.06 


8,264,661.96 

60,000.00 
50,000.00 

175,000.00 

286,000.00 
230,000.00 

2,569,563.00 

210,000.00 


236,232,472.06 


NOTES. 

iSee  also  " Miscellaneous,"  Tombigbee  and  Warrior  rivers. 

'See  also  "Miscellaneous,"  White,  Black,  and  St. Franois rivers. 

'Includes  $154,927.27  for  rock  removal. 

« 1  ncludes  $23,471 .57  for  Say  brook  Bar. 

*  Includes  Potomac  Kiver  at  Washington,  D.  C. 

*8ee  also  "Miscellaneous,"  St  Johns  and  St.  Marys  riven. 

'  See  also  Savannah,  Ocmiilgee,  and  Flint  rivers. 

'Includes  $153,995.74  from  the  indefinite  appropriation  for  care  and  operation  of  canals,  eto. 


eto. 

"Includes  $40,837  Arom  indefinite  appropriation  for  care  and  operation  of  canals,  eto. 

^*  Includes  $113,817  for  land  damages,  and  $176,550  from  the  inaeflnite  appropriation  for  the  oare  and 
operation  of  canals,  etc. 

**  The  acts  of  March  8, 1825,  and  March  2,  1829,  provided  for  the  purchase  of  2,250  shares  of  the 
Chesapeake  and  Delaware  Canal. 

»  The  acts  of  May  18, 1826,  and  March  2, 1829,  provided  for  the  purchase  of  800  shares  of  canal  stook, 
and  appropriated  $150,000  for  completion  of  canal. 

1*  Includes  appropriations  for  special  points  lying  within  these  limits. 

"  Includes  $43,000  for  trial  of  Adams's  flume. 

1*  Includes  $125,000  for  construction  of  dry  dock,  and  $335,500  fh>m  indefinite  appropriation  for  oare 
and  operation  of  canals,  etc. 

"Includfjs  $5,525,000  paid  to  James  B.  Eads  to  June  30, 1888,  for  the  improvement  of  South  Pass. 

*>  Includes  $24,400  from  the  indefinite  appropriation  for  care  and  operauon  of  canals,  eto. 

*i  Includes  $40,435  for  Davis  Island  Lock  and  Dam,  from  the  indefinite  appropxiatlon  for  oare  and 
operation  of  canals,  etc. 

» Includes  $1,250,000  for  purchase  of  the  Louisville  and  Portland  Canal  as  provided  for  in  act  of 
March  8, 1873;  also  $426,657.91  from  the  indefinite  appropriation  for  oare  and  operation  of  canals,  eto. 
The  act<4  of  May  13, 1826,  and  March  2, 1829,  provided  for  the  purchase  by  the  United  States  of  2,350 
shares  of  the  canal  stock. 

'^Of  this  amount  $429,563  was  appropriated  between  1824  and  1846,  for  survey  of  caniUa,  roadSi  etc., 
the  balance  between  187U  and  1888,  inclusive,  for  examinations,  surveys,  and  contingencies. 

^*ln  addition  to  this  amount  the  acta  of  June  28,  1664,  July  25.  1868,  and  April  10, 1869,  appropriated 
an  aggregate  of  $3,750,000  for  the  repair  and  extension  of  public  works  on.  rivers  and  harcKirs.  This 
amount  was  allotted  to  various  works,  and  is  inoluded  in  this  table  under  the  several  works  to  which 
it  was  distributed. 

2fi  Those  aggregates  do  not  include  the  following:  Keappropriations,  $181,606.27;  transportatioa 
and  fuel,  $2, 127.12,  and  allotments  from  the  indefinite  appropriation  for  the  removal  of  wrecks.  The 
aggregates  do  include  the  sum  of  $319,025.17  carried  to  the  surplas  fund. 


ABSTRACT  OF  LAWS 

RBLATU70  TO 


RIVER  AND  HARBOR  IMPROVEMENTS 

AND 

OTHER  PUBLIC  WORKS  OF  THE  UNITED  STATES, 

FROM  1790  TO  1893. 


This  abstract  has  been  compiled  from  the  following  anthorities,  tIz;  ''Laws  of 
the  United  States  relating  to  the  improvement  of  rivers  and  harbors,  ftom  August 
11,  1790,  to  March  3,  1887,  oom]»iled  in  the  Office  of  the  Chief  of  Engineers,  United 
States  Army,  under  the  direction,  of  John  G.  Parke,  Colonel  of  Engineers,  Brevet 
Major-Geueral  United  States  Army,''  and  also  from  the  ^'Laws  affecting  the  Corps 
of  Engineers,  United  States  Army,''  as  published  in  the  annual  reports  of  the  Chief 
of  Engineers,  United  States  Army,  since  1875. 

For  the  interval  between  1790  and  1875  the  iirst-named  publication  was  the  author- 
ity &om  which  the  abstract  was  made;  between  1885  and  1887  both  publications 
have  been  used,  while  from  1887  to  1893,  inclusive,  the  annual  reports  of  the  Chief 
of  Engineers  only  have  been  used. 

The  abstract  has  been  alphabetically  arranged  under  the  most  suggestive  head- 
ings, with  cross  references  under  secondary  or  minor  headings.  It  is  intended  to 
cover  the  salient  points  only  of  the  laws  referred  to,  with  the  expectation  that  the 
acts  of  Congress  themselves  would  be  consulted  for  detailed  and  exact  infoniiation. 

The  dates  appended  to  each  paragraph  of  the  abstract  are  the  dates  of  the  laws 
from  which  the  abstract  is  made. 

This  abstract  is  intended  to  cover  only  such  legislation  as  has  been  seneral  and 
permanent  in  it«  character,  and  not  special  or  local  legislation,  or  that  which  applied 
to  temporary  provisions  in  the  river  and  harbor  appropriation  bills.  In  a  few  cases 
similar  provisions  have,  from  time  to  time,  been  repeated,  and  these  have  been  incor- 
porated in  the  abstract,  but  in  all  cases  are  marked  thus :  * 

Appropriations* 

*  For  river  or  harbor  improvements,  to  remain  subject  to  the  disposal  of  the  Secre- 
tary of  War  until  the  works  for  which  the  appropriations  were  made  are  com- 
pleted, or  until  otherwise  ordered  by  Congress. 
July  23,  1866,  section  3. 
March  2,  1867,  section  2. 
Juue  20,  1874,  section  5. 
Brealc waters*    (See  also  Public  Property.) 

Use,  occupation,  or  Injury  of,  by  persons  or  corporations  prohibited. 
Bridfj^es* 
Any  bridge  over  any  navigable  water  of  the  United  States  which  is  an  obstruction 
to  free  navigation  bv  reason  of  diflaculty  i^  passing  the  draw  or  raft  span 
shall  be  provided  witli  aids  to  the  paaRnrrA  of  such  spans. 
July  5,  1884,  section  8.        *'"^«age 

(See  also  March  3, 1875.)  it  •*  i 

Owners  of  bridge  piers  or  abutments  so  V  ^«t  utt^^ft'^^^®  wateis  of  tne  United 

States  as  to  produce  caving  banka  cTMW  ^  Aft^x^*^*^^^  i^xopexty ,  shan  be  liable 
to  persons  injured.  *  ^^  t^*\V®^ 

August  11, 1888,  section  2.  ^^  ^^    ,,  -v^a  aw*^ 

Bridges  obstructing  navigation  over   ^  ^».W^«^^  ^^  ^\l  T^^tx  ^vSS- 


shall  be  altered  u])on  notice  by  tK^^  -A©       q^  N^^'^^^^  ^ 

tion  through  or  under  bridges  8a?^V.^ft^^AC5  ^<vo\i«X»Ti\sX^^' 
August  11,  1888,  seStiontT^^    ^^M^^vcV  "^^ 
Amended  September  19   >|  ^     v^t^     ^        A 


t»tl 
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Bridg^es — Continued. 
No  bridge,  piers,  or  abutments  to  be  built  over  or  in  any  navigable  waters  prior 
to  the  approval  of  the  location  and  plans  of  such  bridge  by  the  Secretary  of 
War. 

September  19, 1S90,  section  7. 
Amended  July  13, 1892,  section  8. 
Bonds* 
Required  from  all  persons  making  disbursements,  except  officers  in  the  Regular 
Army.  ' 

June  23, 1866,  seotion  3. 
March  2,  1867,  section  8» 
Chief  of  Enirineers* 
Act  providing  for  filling  vacancies  in  the  Office  of  the  Chief  of  Engineers. 
Juue  10, 1870. 
Amended  June  30, 1879. 
Clirlliaii  Ensrineers* 
Not  exceeding  five,  may  be  employed  by  the  Chief  of  Engineers  on  surreyB  vad 
works  of  improvement  of  Western  and  Northwestern  rivers,  at  compensation 
not  to  exceed  $3,000  per  annum. 
March  29,  1867. 
Secretary  of  War  shall  report  at  each  session  of  Congress  the  name  and  residence 
of  each  civilian  engineer  employed  on  the  work  of  improving  rivers  and  har- 
bors ;  also  time  employed,  compensation  paid,  and  peculiar  work  on  whioh 
engaged. 

August  5, 1886,  section  8. 
Commercial  Statistics. 
Vessel  owners,  agents,  masters,  and  others  required  on  application  of  persons  in 
charge  of  river  and  harbor  improvements  to  furnish  commercial  statistics 
relating  to  their  vessels. 
February  21, 1891. 
Condenination  Proceedinffs. 
For  the^  acquirement  of  land,  right  of  way,  or  material  needed  to  maintain,  oper- 
ate, or  prosecute  works  for  the  improvement  of  rivers  and  harbors,  may  be 
instituted  by  the  Secretary  of  War.    Authority  ^ven  to  accept  donations  of 
land  or  material  for  the  maintenance  or  prosecution  of  public  works. 
April  24,  1888. 
Contracts*    (See  also  Pboposals.) 
*  No  contract  shall  be  made  except  after  public  advertisement  for  proposals  and  only 
with  the  lowest  responsible  bidder  upon  sufficient  security  for  performance. 
June  23, 1867,  section  2. 
March  2, 1867,  section  2. 
March  3, 1875,  section  1. 
August  14, 1876,  section  !• 
June  18, 1878,  section  1. 
March  3, 188] ,  section  2. 
July  5, 1884,  section  3. 
August  5, 1886,  section  5. 
August  11, 1888,  section  3. 
No  contracts  to  be  made  except  under  authority  of  law  or  an  adequate  appropria- 
tion for  its  fulfillment. 
May  1, 1880. 
Separate  proposals  and  contracts  must  be  made  for  each  work.    All  bids  and  names 
of  biaders  to  be  submitted  to  Congress. 
June  23, 1866,  section  3. 
March  2, 1867,  section  2. 
June  30, 1868,,  section  2. 
(See  also  following.) 
Two  or  more  works  of  river  and  harbor  improvement  may  be  contained  in  the  same 
priiposal  and  contract  when  such  works  are  situated  in  the  same  ^region  and  are 
of  the  same  kind  or  character. 

September  19, 1890,  section  2. 
Dams*    (See  Locks  Ai<fD  Dams.) 
Disburse  m  e  nts. 
No  disbursing  officer  in  the  Army  shall  receive  commissions  or  compensation  for  dlB* 
bnrsemeuts  made. 

June  23. 1866,  section  3. 
Marcli  2, 1867,  section  3. 
Bonds  required  from  all  persons  making  disbursements,  except  officers  in  the 
Regular  Army. 

June  23, 1866,  section  3. 
March  2, 1867,  section  3. 
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Disburse  noM^nt^— Continued. 

Frequent  inxjuiries  to  be  made  by  officers  of  the  inspection  department  of  the  Army 
as  to  the  neceesity,  economy,  and  propriety  of  all  disbursements  by  disbursing 
officers  of  the  Army,  and  their  conformity  to  the  law  appropriating  the  money, 
and  also  to  the  law  relating  to  the  manner  of  keeping  accounts  and  making 
disbursements. 

April  20, 1874. 

Drediiriiiir* 

No  moneys  appropriated  for  rivere  and  harbozB  to  be  expended  for  dredging  inside 

of  establishea  harbor  lines. 

July  13, 1892,  section  5. 
EviTftneers*    (3ee  Civilian  Enginsbrb.) 
Exnniinations.    (See  Subyets  and  Examinations.) 
Fish  ITays. 
To  be  provided  in  all  locks  and  dams  built  by  the  United  States  where  such  ooA- 
structious  operate  to  obstruct  the  passage  of  fish. 
August  11, 1888,  section  11. 
Oovemmeiit  ^Works.    (See  also  Public  Works.) 
Unlawful  for  any  persons  to  ufl^e,  build  upon,  alter,  deface,  destroy,  injure,  obstruct, 
or  in  any  manner  impair  the  usefulness  of  any  sea  wall,  bulkhead,  jetty,  dike, 
levee,  wharf,  pier,  boundary  mark,  gauges,  surveying  stations,  buoys,  or  other 
established  marks  of  the  United  States. 
August  14, 1876. 
September  19, 1890,  section  9. 
Harbor  Unes* 
Secretary  of  War  authorized  to  establish  harbor  lines  within  which  deposits  or 
debris  of  mines  or  stamp  works  may  be  deposited  when  such  can  oe  done 
without  injury  to  navigation. 

August  5, 1886,  section  2. 
Harbor  lines  shall  be  established  by  the  Secretary  of  War,  beyond  which  no 
wharves  or  piers  shall  be  extended,  or  deposits  made,  except  under  such  regu- 
lations as  he  may  prescribe  from  time  to  time. 
August  11, 1888,  section  12. 
Amended  September  19, 1890,  section  12. 
Wharves,  piers,  dolphins,  booms,  or  other  structures  of  any  kind  prohibited  outside 
of  establisned  harbor  lines,  or  in  any  navigable  waters  where  no  such  lines 
have  been  established,  except  by  permission  of  the  Secretary  of  War. 
September  19, 1890,  section  7. 
Amended  July  13, 1892,  section  3. 
No  money  appropriated  for  the  improvement  of  rivers  and  harbors  to  be  expended 
in  dredging  inside  of  harbor  lines  duly  established. 
July  13, 1892,  section  5. 
I^abor. 
Eight  hours  shall  constitute  a  day*s  work  for  all  laborers,  workmen,  and  mechanics 
employed  by  or  on  behalf  of  the  United  States. 
June  25, 1868. 
Limited  to  eight  hours  in  any  one  calendar  day  for  all  laborers  or  meohanios 
employed  by  the  Government,  or  by  any  contractor  upon  any  public  work  of 
the  United  States. 

August  1, 1892.  •" 

I^and*    (See  Condemnation  Proceedings.) 

Acquirement  of,  for  sites  of  public  works. 
I^easing^  Public  Property* 
Authorized  by  the  Secretary  of  War,  under  certain  conditions. 
July  28, 1892. 
liocks  and  Dams. 
Locks  and  dams  built  by  the  United  States,  and  which  operate  as  obstructions  to 
the  passage  of  fish,  shall  be  provided  with  suitable  fish  ways. 
August  11, 1888,  section  11. 
materials.    (See  Condemnation  Proceedings.) 

Acquirement  of,  for  public  works. 
Jneetianics.    (See  Labor.) 
minings  Deposits. 
May  be  deposited  within  lines  established  by  the  Secretary  of  War,  where  Buoh 
can  be  done  without  injury  to  navigation. 
August  5, 1886,  section  2. 
]9Ioneys«    (See  Pubuc  Moneys  and  Disburssmbnts.) 
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NaviiraMe  ^Faters* 

ExcavatioD,  tilling.,  or  any  alteration  or  modification  of  the  nataral  capacity  of  any 
navigable  waters  of  the  United  States  prohibited,  except  by  the  anthority  of 
the  Secretary  of  War. 

September  18, 1890,  sections  7, 9, 10, 11. 
Amended  July  13, 1892, section  3. 
Obstmction  of  navigable  waters  by  deposits  or  constmctions  forbidden,  ezoept 
by  anthority  of  the  Secretary  of  War. 

September  19, 1890,  sections  6, 7, 10, 11. 
Custody  of  navigable  waters  by  officers  and  agents  of  the  United  States. 

September  19, 1890,  section  11. 
All  structures  declared  nnlawfnl  which,  without  permission  of  the  Secretary  of 
War,  obstruct  or  impair  navigation,  commerce,  or  anchorage  in  any  navigable 
waters  of  the  United  States  outside  of  established  harbor  lines,  or  where  no 
harbor  lines  are  or  may  be  established. 
September  19, 1890,  section  7. 
Amended  July  13, 1892,  section  3. 
Piers*    (See  Public  Property.) 
Use,  occupation,  or  injury  of  piers  or  wharves  belonging  to  the  United  States  pro- 
hibited. 
Proposals.    (See  also  Contracts.) 
The  Secretary  of  War  authorized  to  prescribe  rules  and  regulations  for  the  prepa- 
ration and  submission  of  proposals,  with  condition  that  the  bidder  shall  enter 
into  contract  if  bid  is  accepted  within  sixty  days,  and  that  no  bid  can  be  with- 
drawn during  such  time. 
April  10, 1878. 
June  14, 1880,  section  1. 
March  3, 1881,  section  2. 
Public  Moneys* .  (See  also  Disbursements.) 
Shall  not  be  expended  on  any  site  or  land  for  public  works  hereafter,  until  the 
validity  of  the  title  thereto  is  established  and  the  consent  of  the  State  legis- 
lature given  to  the  purchase.    Attorney-General  to  examine  titles  to  all  lands 
or  sites  purchased  by  the  United  States. 
September  11, 1841. 
Public  Printer. 
Annual  reports  of  the  Chief  of  Engineers  and  subordinate  engineers  to  be  placed 
in  the  hands  of  the  Public  Printer  on  or  before  October  15  of  each  year,  and 
such  reports  shall  be  printed  on  or  before  the  first  Monday  of  December  of 
each  year. 

August  11, 1888,  section  8. 
Public  Property* 
The  Secretary  of  War  to  report  to  Congress  all  cases  where  piers,  breakwaters,  or 
other  constructions  built  by  the  United  States  in  aid  ox  commerce  or  naviga- 
tlon  are  used,  occupied,  or  injured  by  a  corporation  or  individutJ. 
July  5, 1884,  section  2. 
August  5, 1886,  section  4. 
The  Secretary  of  War  authorized  to  lease  public  property  under  certain  oondi- 
tions. 

June  28, 1892. 
The- embezzlement,  stealing,,  or  purloining  of  any  money,  goods,  chattels,  record, 
voucher,  or  other  valuable  property  of  the  United  States  declared  a  felony, 
with  provision  for  the  punisliment  of  the  samCi 
March  3, 1875. 
Public  ITorkii. 
Labor  on,  limited  to  eight  hours  per  day  for  laborers,  mechanics,  and  workmen. 
June  25, 1868. 
August  1, 1892. 
Protection  of  breakwaters,  piers,  and  other  public  property  against  ii^ury  or  tres» 
pass. 

August  14, 1876. 
September  19, 1890,  section  9. 
*  Material  required  for  construction  of  public  works  and  found  on  bars  and  t«1a.Tiilay 
or  adjacent  to  said  works,  may  be  taken  under  certain  provisions. 
July  5, 1884,  section  6. 
April  24. 1888. 
*Ko  public  work  to  be  deemed  as  entered  upon  until  appropriations  therefor  shall 
have  been  actually  made  by  Congress. 
August  11, 1888,  section  14. 
September  19, 1890,  section  18. 
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Public  HForks— Continued.  . 
Title  to  land  for  public  works  to  be  efltablislied  before  any  moneys  are  expended 
thereon. 

September  11, 1841. 
Reports. 
Annual  reports  to  be  made  for  each  work,  with  statement  of  plan  adopted,  expend- 
itures made  thereunder,  amount  and  dates  of  all  appropriations,  estimate  for 
its  entire  and  permanent  completion,  with  amount  that  can  oe  profitably 
expended  in  the  next  fiscal  year;  also  collection  district  of  each  worK,  nearest 
port  of  entry,  light-house  or  port,  amount  of  revenue  collected  at  nearest  port 
of  entry  for  last  fiscal  year,  amount  of  commerce  and  naviffation  to  be  bene- 
fited by  each  work.  These  reports  shall  be  continned  until  the  completion 
of  each  work. 

June  23, 1866,  section  2. 
March  2, 1867,  section  2. 
Upon  surveys  and  examinations  to  state  all  existing  facts  tending  to  show  the 
extent  to  which  the  general  commerce  will  be  promoted  by  the  works  of 
improvement  contemplated. 
July  27, 1868. 
After  the  regular  or  formal  report  is  submitted  on  any  examination  or  survey,    . 
project  or  work,  under  way  or  proposed-,  no  supplemental  or  additional  report 
or  estimate  for  the  same  fiscal  year  shall  be  made,  unless  ordered  by  Congress. 
July  13. 1892. 
Annual  reports  of  the  Chief  of  Engineers  and  subordinate  engineers  to  be  placed 
in  hands  of  Public  Printer  on  or  before  October  15  of  each  year,  and  the  Pub- 
lic Printer  to  cause  such  reports  to  be  printed  on  or  before  the  first  Monday  of 
December  of  each  year. 

August  11,  1888,  section  8. 
BliTlit  of  IFay*    (See  also  Condbmkatiox  Proceedings.) 

Acquirement  of,  for  public  works. 
Surveys. 
*No  survey  shall,  be  made  of  any  harbor  or  river  until  the  Chief  of  Engineers  shall 
have  directed  a  preliminary  examination  of  the  same  by  the  local  engineer; 
and  such  local  engineer  shall  report  whether,  in  his  opinion,  such  work  is 
worthy  of  improvement,  with  all  facts  and  reasons  for  such  opinion;  where- 
npon  the  Chief  of  Engineers  shall  direct  the  survey  to  be  made,  if,  in  his 
opinion,  the  river  or  harbor  be  worthy  of  improvement  by  the  General  Gov- 
ernment. 

August  2,  1882. 
July  5,  1884. 

August  11, 1888,  section  14. 
September  19,  1890,  section  18. 
July  13, 1892,  section  7. 
fieports  on  surveys  and  examinations  to  state  all  existing  facts  tending  to  show 
the  extent  to  which  the  general  commerce  will  be  promoted  by  the  works  of 
improvement  contemplated. 
July  27,  1868. 
United  States  Officers. 
Ko  disbursing  officer  in  the  Army  shall  receive  commissions  or  compensation  for 
disbursements  made. 

June  23, 1866,  section  3. 
March  2,  1867,  section  8. 
Vessel  Owners* 
Required  to  furnish  commercial  statistics  on  application  of  persons  in  charge  of 
river  and  harbor  improvements. 
February  21, 1891. 
IFrecks. 
Provision  for  the  removal  of  wrecks  obstmoting  or  endangering  navigation,  and 
the  sale  of  parts  of  cargo  or  vessel  having  a  salable  value. 
June  14,  1880,  section  4. 
Amended  so  as  to  provide  for  sale  and  distioBal  of  any  wxeok  or  property  therein 
before  the  raising  or  removal  thereof, 
August  2,  1882. 
All  wrecks  of  vessels  and  other  obstruoti         to  n«k^^%«k^^o^  wbich  may  have  been 
permitted  by  the  owners  thereof,  or  t\?^^  VtA^*"^^  N<ibom  they  were  caused,  to 
remain  to  the  injury  of  commerce  oi^^^  V^^V^"^  ^^^  *  peiVod  longer  than  two 
months  shall  be  subject  to  be  broke^  ^a.<^*\  ^emw^^'^'S  ^^'^  ^waetwv  o£  War, 
without  liability  for  any  damage  t^^  "^     ft^l^«t«^  ^^  ^^^  '^^^^^ 
September  19,  1890,  section  J^vV  /i^ 
Works.    (See  Pubuc  Works.)  ^  ^^^  ^ 
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